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EXTENSIVE SHOP ENLARGEMENT is contemplated 
Lehigh Valley R. R. for. its shops at Sayre, Pa. 
rhe shop capacity of the road is insufficient for the large 
mount of heavy locomotive repairs, and it is proposed to 
extend the facilities at Sayre to take care of this work. A 
new locomotive repair shop, 366 749 ft., a blacksmith 
263 ft., a storehouse 103 x 363 ft., and a central 
The locomotive repair shop will consist of a 
entral machine shop, a covered storage yard at each side 
of this, and two erecting shops outside of these, while the 
boiler shop will form one end of the whole structure. The 
buildings will generally have concrete foundations, brick 
walls, steel frame and roof trusses, slag roofing laid on 
reinforced concrete, and floors of wood planking on con- 
crete, except in the blacksmith shop where a cinder floor 
will be used. The main shop will be heated on the hot-air 
blower system, while the other buildings will have direct 
team radiation. All the machinery will be driven by elec- 
trie motors, using a combination of individual and group 
iriving. All this work will probably be done in the next 
two years, but the plan is to extend the shops in the fol- 
owing years so as to build up gradually a plant compris- 
ng three groups of buildings, respectively for the repair 
passenger cars and freight cars. As above 
noted, the locomotive shops are the first part of the plant 
to be built, at a cost of over $1,000,000. The design, con- 
struction and equipment of the new shop is in charge of 
Mr. W. G. Berg, Chief Engineer, and Mr. H. D. Taylor, 
Superintendent of Motive Power, Lehigh Valley R. R. 
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MUNICIPAL OWNERSHIP OF STREET RAILWAYS 
in Illinois has been made possible through the signing, by 
Governor Yates, of the bill whose provisions were briefly 
noted in our issue of May 14. Under this act any city in 
the state may buy, build, operate or lease to an operating 
ompany a street railway system, provided such action is 


hv the 


shop 103 x 


power plant 


of locomotives, 


approved by popular vote, and provided that no lease 
hall be for a period of more than 20 years. No ordinance 
leasing a municipal street railway for more than five 


years, or renewing a lease, shall become operative within 
tO days of its passage, and if within that time 10% of 
the voters at the last preceding mayoralty election shall 
so petition a referendum vote will be necessary, of which 
a majority must approve the lease in order to make it 
valid. The rates of fare of any municipal street railway 
must be sufficient to meet the operating expenses and the 
nterest charges, and to provide a surplus large enough to 
cancel all outstanding bonds at their maturity. To pay 
for railways bought or built cities may issue bonds pot 
exceeding 10% of the actual cost thereof; or they may 
sue interest-bearing certificates up to 10% in excess 
{ the cost of the property, secured by a mortgage on the 
treet Such certificates and mortgages 
hall not stand as a liability against the city or any city 
ind other than the street railway revenues. The mort- 
gages shall carry the usual right of foreclosure and of 
ation for not more than 20 years thereafter by the 
party foreclosing. Except in the case of existing railways, 
"0 allowgnce for earning power or franchise shall be 
luded in the purchase price of a street railway under 


railway system. 


T 


this act. Accounts of municipal street railways must be ° 
kept separate from all other city accounts, and must 
‘ow original cost, extensions and improvements, oper- 


‘ing expenses, sinking fund charges, interest, deprecia- 
“on, insurance, “lost taxes,’ and the value of any inter- 
hanges of service with other city departments. All such 
cunts must be submitted at least once a year to expert 
ountants, and a report must be published annually 
the financial results of the enterprise. The ect 
no force in any city until submitted to the electors 
‘pproved by a majority thereof. No bonds to buy or 


owing 


build a street railway can be issued unless approved by 
a two-thirds popular vote, while municipal operation 1¢ 
quires a three-fifths vote. 


AN ENDURANCE TEST OF FREIGHT MOTOR 
cles was held in New York City on May 21. 
took part in the run, which covered a 
miles, depending upon the load capacity of the 
A prescribed number of stops had to be 
run. Seven vehicles completed the 
abled by accidents The successful 
their performances were as follows: (1) 
wagon, International Motor Car Co., of 
1,200 Ibs.: to cover a course 
Time, 5 hrs. 18 min. 
Mobile Company of America, of New York City, load 775 
Ibs.: distance and stops as before. Time, 10 min 
(3) Gasoline delivery wagon, Knox Automobile Co., of 
Springfield, Mass., load 1,250 lbs.: distance and stops as 
before. Time, 3 hrs. 41 min. (4) Gasoline delivery wagon, 
maker same as preceding, load 1,245 Ibs: and 
stops as before. Time, 4 hrs. 5 min. (5) Steam truck, 
Columbia Engineering Works, Brooklyn, N. Y., load 
3,805 Ibs.: to cover course of 30 miles including 25 stops. 
Time, 4 hrs. 57 min. (6) Steam truck, Morgan Motor Co., 
of Worcester, Mass., load 5,740 lbs.: distance and stops 
as before. Time 12 hrs. 52 min. (7) Steam truck, F 
Coulthard & Co., of London, England, load 10,000 Ibs.: to 
cover a course of 30 miles including 10 stops. Time, 10 
hrs. 28 min. 
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5 hrs. 
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THE USE OF WOOD BLOCK PAVING as an acceptable 
substitute for planking on the team gangways of ferry 
boats was suggested in an editorial in our issue of March 
19 last. We learn that such paving is to be used on the 
new ferry boats now under construction for the North 
River service of the Erie R. R. at New York City, and the 
contract for the blocks has been awarded to the United 
States Wood Preserving Co., of New York City. 


VULCANIZING TIMBER is a preservative process de- 
scribed in a recent Consular Report, which in turn quotes 
the Liverpool ‘‘Daily Post’’ of Feb. 11, as follows: 

A considerable amount of interest has been aroused by 
the announcement, as the result of a prolonged series of 
experiments, of a method of so treating timber as to 
secure even from soft wood a largely increased toughness 
and hardness. The process is described as one of vul- 
ecanizing, comparable in some respects with Bessemer’s 
process of converting iron into steel, and is the inven- 
tion of Mr. Powell, a Liverpool merchant. The treatment 
to which the timber is subjected is, roughly speaking, 
that of saturation at boiling point with a solution of 
sugar, the water being afterwards evaporated at a high 
temperature. The result is to leave the pores and inter- 
stices of the wood filled in with solid matter and the tim 
ber vulcanized, preserved, and seasoned. The nature of 
moderately soft wood, it is claimed, is in this way 
changed to a tough and hard substance, without brittle- 
ness, and also without any tendency to split or crack. It 
is also rendered remarkably impervious to water. Hard 
woods similarly treated derive similar benefits. More- 
over, it is claimed that the ‘process may be completed 
and timber turned out ready for use in a few days. The 
invention, which has been patented, is to be brought be- 
fore the attention of the timber trade by a series of prac- 
tical demonstrations and lectures. 
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FIRE DESTROYED A PINTSCH GAS PLANT at Mott 
Haven, New York City, on May 21 In making Pints¢h 
gas a light oii is produced as a by-product, for whose 
storage until removal underground tanks are used. In the 
present case a quantity of this oil was stored in barrels 
in the yard of the plant, and from some unknown cause 
these took fire. The heat from the burning oil caused the 


failure of the roof of a 
was burned 
of eight high-pressure tanks of mpres 


and portions of the « 


large gas-holder, and the con 


tained gas In addition four out of a battery 


ed gas exploded, 


ompressor piant were damaged rhe 
remainder of the gas plant, a second gas-holder, tho 
other four high-pressure tanks and the underground tanks 
of crude oil and of by-product oil, remained tact. The 
plant is owned and operated by the New York Central & 
Hudson River R. R. Co 
-@---- — 

THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the Chesapeake & Ohio Ry. near Chat 
lottesville, Va.. on May 26. A passenger train was dé 
railed on a high embankment and the engineer and fire 
man were killed On May 17 a train on the Denver & 
Rio Grande Ry. ran into a fall of rock near Grand Jun 
tion, Colo., and was wrecked rhe engineer and fire 
were killed 

4 COAL GAS EXPLOSION ON A STEAMSHIP 
ported by the steamer Coban, bound from Newfound 
land to Montreal, on May 21 rhe Cobar irried a 
large cargo of coal, gas from which thought to have 
become ignited and caused the explosion. One rerso 

as killed and much damage done to the after part of the 
vessel 


AN ACCIDENT TO THE BASCULE BR 


LIDGE over the 


Calumet River, at Y5th St., Chicago, occurred on May & 
due to the fact that the bridge was opened to traffic be 
fore being fully completed The bridge has a system « 
pneumatic buffers designed to arrest the travel of th 
leaf in opening and closing, but at the time of the acci 
dent the trippers operating the upper buffers were not in 
place As a temporary precaution, oak blocks 6 12 in 
were placed in the bottom of the pit, against the rive 
pier, to act as fixed buffer blocks. Investigation after th: 


accident showed that the blocks at the south and cente 
trusses had dropped to the bottom of the pit, leaving only 
the block for the north truss in position. When the bridge 


was opened, the absence of the two blocks permitted the 
south and center trusses to travel farther than the north 
truss, thus causing undue torsion on the main S-in. driv 
ing shaft, with the result that one section of thi haft 
(S ft. 9 ins. in length) was broken The new section of 
shaft was put In and the bridge again put in service on 
May 11. The bridge is of the trunnion type, 128 ft. span 

to c. of trunnions, and was described in our issue of 
Jan. 10, 1901; it is very similar to the Clybourne Place 
bridge over the Chicago River, which was described more 
in detail in our issue of Jan. 31, 1001. 

+ 
PNEUMONIA AT CHICAGO continues to cause an 


alarming number of deaths. 
according to 
health, 
27% of 


For the week ending May 16, 
the weekly bulletin of the department cf 
the deaths from pneumonia numbered 172, or 
the total deaths (632) from all 
first 444 months of the year there 
from pneumonia in Chicago, 


over 
cause In the 
been 2,650 deaths 
as compared with 1,11) from 


have 


consumption. For years past pneumonia has been in 
creasing and consumption decreasing in Chicago, and the 
same is true, though in less degree, for the whole United 


States. It has been pointed out in the bulletins of the 
Chicago health department that pneumonia is a commun 
cable but one spread, like that of con 
can be easily restricted by carefully collecting 
and destroying the sputa of the patients, and by proper 
disinfection of articles likely to be contaminated thereby 


disease, whose 


sumption, 


EXTENSIVE 
all over the 


WEATHER DISTURBANCES took plare 


United States during the past week. The 
long-continued dry weather was broken by storms that 
at several places reached the intensity of tornadoes, and 


resulted in much 
number of people 
Valley, 
Nebraska and lowa 
ducing a great 


property 
The 
over a 


damage and the 


most 


death of a 
severe in the 
being killed in 
The preceding drought, 
prospective 


storms were 
Mississippi dozen persons 
besides pro 
loss in endangered for 
The Adirondack region of New 
by forest fires which are 
many hundreds of square miles 


crops, 
ests all over the country 
York 
have burned over 


State was swept said to 
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AN EXPANSION JOINT for a cast-iron pipe exposed on 


a trestle at a river crossing is described by Prof. Thos, U 
Taylor in ‘“‘Irrigation Systems of Texas’’ (Water Supply 
and Irrigation Papers of the U. S. Geological Survey, No 


71). The pipe around and near each joint was 
covered with North Carolina tar Heavy canvas wa 
wrapped around the tar covering, more tar applied, and 
finally a second layer of canvas was secured by winding 
wire around the whole. The _— river crossings were 
wooden flumes, 4 ft. wide and 2 fr. high, but these leaked 
so badly that their sides were removed and pipe laid on the 
bottom of the flume four of these 
near Menardville, irrigation sy 
by Capt. L. P. crossings are 


heavily 


There are crossings 
tem owned 
180 


in diameter 


Tex., on an 


Sieker. The from 


ft. in length, and the pipe from 12 to 18 ins 


; 
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THE CHICAGO INTERCEPTING SEWER SYSTEM. 


The completion of the Chicago Drainage Canal 
and the consequent reversal of flow of the Chicago 
River from instead of into Lake Michigan has 
climinated the river (and all sewers discharging 
into jt) as a source of pollution of the lake from 
which the city draws its water supply. There 
are, however, numerous sewers discharging di- 
rectly into the lake at various points along the 
shore, and in 1897 plans were adopted for two 
systems of intercepting sewers, one on the north 
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Chicago. 

. W. Blocki, Commissioner of Public Works; W. E. 
Quinn, Superintendent of Bureau of Sewers; Wm. 
S. McHarg, Consulting Engineer for Intercepting 
Sewer System. 


and the other on the south side of the river. Each 
of these consists of a line of sewers running par- 
allel with the shore, and discharging into a large 
sewer or conduit running west to the river, so 
that the sewage would be carried to the Drainage 
Canal. The conduit on the north side is on Law- 
rence Ave., leading to the north branch of the 
river; the one on the south side is on 39th St., and 
leads to the south fork of the south branch of the 
river. This intercepting sewer system was de- 
ecribed in our issue of April 21, 1898, and the 
contracts for the two main sewers to the river 
were awarded April 13, with the provision that 
the work was to be completed by April 1, 1899, or 
more than three years ago. The works, however, 
are still uncompleted, and the date of their com- 
pletion is uncertain. Under these conditions, the 
effect of the Drainage Canal in preventing the pol- 
lution of the lake water is largely nullified, and 
the quality of the water is always dubious at 
best, while at the present time it is a direct men- 
ace to the health of the community. 

Even when the intercepting sewer system is 
completed, however, the water supply will still 
be liable to serious pollution from the Calumet 
River, which receives the sewage of all the district 
south of Sith St., as well as a great amount of 
factory waste, all of which is discharged into the 
lake. The Sanitary District has made a propo- 
sition to remedy this by means of a drainage canal 
to reverse the flow of the Calumet river and cause 
it to discharge into the present main drainage 
canal. (Eng. News, Dec. 4, 1902). The cost of 


such work would be nearly $12,000,000, but this 
project is as yet in an entirely indefinite shape. 

We have recently obtained from Mr. Wm. §S. 
MacHarg, Consulting Engineer for the Intercept- 
ing Sewer Division of the Bureau of Sewers, De- 
partment of Public Works, Chicago, informa- 
tion respecting the present status of work on the 
intercepting sewer system, and this information 
is embodied in the following general description of 
the various sections and the present condition of 
the work. Fig. 1 is a general plan of the inter- 
cepting sewers, showing the completed and un- 
completed portions of the work on Dec. 12, 1902, 
and indicating the positions of the various sec- 
tons which are referred to individually below. 
A more complete description of the plans with 
drawings and specifications, will be found in our 
issue of Feb. 24 and April 21, 1898. 

The system is divided into three general divi- 
sions: 1, The Central division; 2, The South Side 
division; and, 3, The North Side division. The to- 
tal length of the system will be 91,386 ft. (17.3 
miles), of which 68,751 ft. (13 miles) were com- 
pleted by the end of 1902. 

CENTRAL DIVISION. 

This division includes the district from Congress 
St. to 3lst St. It comprises only two short sewers, 
forming sections A and B of the system. These 
however, form a very important part of the sys- 
tem, since they intercept about 40% of the sewage 
which was formerly discharged directly into the 
lake. These two sewers were described and illus- 
trated in our issue of Dec. 24, 1898. Their total 
length is 10,610 ft. They were both completed in 
that year and have been in continuous service 
since that time. 


SECTION A.—This runs under 12th St., from 
Michigan Ave. to State St., then south to 14th 


St., and west to the river. It is 3,575 ft. long, 4 
to 5.5 ft. diameter, with two rings of brick. It was 
built in open cut. Contractor, J. H. Roach. 
SECTION B.—This starts at South Park Ave. 
and 22d St. and runs west to Prairie Ave., north 
to 21st St., and west to the river. It is 7,085 ft. 
long, 3 to 8 ft. diameter, with two and three rings 


becomes a 16-ft. conduit at 434 St. Thi< 
which is being built by the city by day 
tercepts all lateral sewers now emptying 
lake between 39th St. and 73d St. All seu 
tween 39th St. and 31st St., east of State <: 
be diverted to the 39th St. conduit by 
sewer (Section I) running along the lak 
from 35th St. and emptying into the 16-¢ 
duit (Section G). The 39th St. conduit 
practically finished, with the exception o 
ing in the tunneling shields and clk aning 
work. A large pumping station, with th: 
sary pump wells, intakes and piers (Sect 

O and 8) is now in course of constructio: 

foot of 39th St., east of the Illinois Centra! 
breakwater. This will pump sewage, stor 

ter and lake water, to give the necessary 

the Drainage Canal. The 39th St. tunn: 
duit and pumping station will be deserihed 
fully below. The total length of sewer 
division will be 39,288 ft., of which 25,9' 2 ¢: 
completed by the end of 1902. 

It is expected that when the South Sie «: 
is put in operation, the flow through the 291) 
conduit will be about 120,000 cu. ft. per mi 
making a velocity of about 6.3 ft. per second 
effect of this system will be primar ly to pr 
the contamination of the water supply 
from the Hyde Park intake crib of th: 
works (Eng. News, Nov, 8 1900) It w 
flush the Stock Yards slip and the South Bra 
of the river to its junction with the drat; 
canal, a condition which will be very desira fo 
the neighborhood, as the foul condition o: 
river at this point is almost beyond belief 
further advantage of this supply to the eana 
that it will enable the flow through the main riv 
to be reduced, thus facilitating navigation. I 
hoped that the entire South Side division wi 
completed and in operation by the end of the p 
ent year. 

An interesting feature of this part of the inte: 
cepting sewer system, is that with the excepti 
of the 39th St. conduit all the work is being do: 
by the city by day labor, under the immedia 


FIG. 2. DRIVING WAKEFIELD SHEET PILING FOR TRENCH OF 16-FT. SEWER. 


of brick. It was built in open cut. 
Byrne & Shortall. 
SOUTH SIDE DIVISION. 
This division comprises a 20-ft. conduit from the 
lake to the Chicago River on 39th St. (Sections 
C and L) and a long intercepting sewer along the 
lake front from 73d St. to 39th St. (Sections G, 
H and K). This begins with a diameter of 12% 
ft. at 73d St. and is gradually enlarged until it 


Contractors, 


direction of Mr. F. W. Blocki, Commissioner © 
Public Works. The city decided upon this ster 
after various unpleasant experiences with de 
lays and extra cost on contracts for heavy under 
ground work of this kind. An ordinance autho 

izing the construction of certain sections by d 

labor was passed on Jan. 31, 1900, and the resul' 
have been very satisfactory as togboth progre= 
and cost. The plant used included pile drive! 
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piling, derricks handling skips and or- 
excavating buckets, and a trench ex- 
machine. Fig. 2 shows the pile driver 
down Wakefield sheet piling, and Fig. 3 
the excavating derrick at work on the 
poate the 16-ft. sewer. A similar machine 
<9 used for the back filling. Fig. 4 shows 
neh bracing and the bricklaying in prog- 


course, is fuil of water. Wakefield sheet piling built of 
three 2-in. plank is used, driven to sure footing in the 
clay, and is Teft in place after the completion of the work, 
partly because of difficulty in drawing and partly because 
it affords protection to the work from the lake 

The original organization of the working force on this 
section was slow, because the conditions to be met by 
the Civil Service Commission were new No classified 
lists existed in some of the mechanical divisions which 


FIG. 3. SWINGING DERRICK WITH ORANGE- PEEL BUCKET. 


ress for this same sewer (Section G, noted below). 
On part of this work extending along the streets 
a trench excavating machine was used, built by 
the Potter Mfg. Co., of Indianapolis. This is 
shown in Fig. 5, and the machine was illustrated 
and described in full in our issue of April 28, 1898. 
For handling materials and removing material on 
this part of the work the city built about two 
miles of narrow gage railway along the streets, 
and a portion of this line, with a locomotive and 
train of dump cars is shown in Fig. 6. The assis- 
tant engineers in charge of the construction of the 
city work are Mr. W. A. Shaw and Mr. Guy Mil- 
timore. In this connection we quote the following 
extract from Mr. MacHarg’s report for 1901. 

On Jan. 8, 1901, the City Council passed an ordinance 
authorizing the construction of sections G and H of the 

tercepting sewer system by day labor. This ordinance 
was passed in response to a communication to the Council 
by Mayor Harrison, in which it was set forth that in most 

f the large contracts which had been entered into by the 
city tor the construction of heavy underground work for 
a period of several years, the contractors had set up claims 
for extra compensation amounting to from 100 to 280 per 
cent. in addition to the original contract price, and had 

ceeded in obtaining these additions by litigation in 
ase they were not otherwise allowed. At the time of 
this communication the contractors on Section C, inter- 
epling sewers, were asking for a large increase in their 
contract price for alleged change in the structure. 

Proposals had been taken for the construction of these 
sections by contract and these figures, together with es- 
‘mates made by the department of the cost of day labor, 
were submitted with the communication of the Mayor. 
‘he estimates showed that the cost of construction by day 
‘bor would be about equal to the sum of the amount of 

» lowest bid and the cost of engineering expenses on 

yntract work. 

Work was not commenced on these sections during the 
year 1900, because of delays on Section C, to which this 
work is tributary, and it was not deemed advisable to ex- 
pend this large amount of money a year before it would 
ecome useful, 

On or about April 1, 1901, work was commenced on 

e-tion G, on the lake shore in the Illinois Central right 
f way, at the line of 38th St. produced, and just south 
f the location of the 39th St. conduit. Proposals were 
eceived for machinery to be used on construction, but the 
prices bid were very high and the city proceeded to build 
ue pile-driver and three swinging derricks which was 
sone at a saving of over $5,000 on the four machines as 
compared with the proposals. 

The work on this section east of the Illinois Central 
railway tracks and about 50 feet inside the line of their 
breakwater is heavy, the bottom of the excavation being 
-l feet below lake level and the cutting being 24.5 ft. 
‘eiow the surface of the ground. About 10 ft. depth in 
‘ue bottom is stiff clay, and above this, sand, which, of 


occur. All men employed, however, are now on regular 
lists of the Commission, and the selection of excellent 
gangs under this system is wholly successful. The wages 
paid are in accordance with those paid by other employ- 
ers on similar work, and the work done by each man is 
fully as much as is obtained anywhere. 

The cost of the 2,942 ft. of 16-ft. sewer built this yzar 


pleted. It is 14% to i6 ft. diameter with five 
rings of brick. The work is done in open cut, by 
means of three traveling derricks, two with or- 
age-peel buckets and one with skips. The work 
is being done by the city of Chicago by day labor. 

SECTION H.—This is a continuation of Section 
G, on 56th St. and Jackson Park Ave., extending 
from Cornell Ave. to 70th St. The length is 
9,550 ft., of which 2,000 ft. are completed. It is 
1314 to 13% ft. diameter, lined with five rings of 
brick, and is being built in open cut by an or- 
ange-peel excavator and trench machine The 
Wakefield sheet piling has been used up to date 
in the heavy cut. The work is being done by the 
city and is completed as far as O¥th St. 

SECTION 1.—This will be built on the Illinois 
Central R. R. right-of-way along the lake front 
from 8dth St. to 389th St. It will be 2,700 ft. in 
length, and 6% ft. in diameter. This section is not 
yet under contract. 

SECTION K.—This is in Jackson Park Ave. 
from 70th to 73d Sts., and eastward in both these 
streets from Jackson Park Ave. to Railroad Ave 
This work will include reversing the grade o 
sewers in 70th and 73d Sts. so as to flow to th 
Jackson Park Ave. sewer instead of into the lake 
The length of the main in Jackson Park Ave. will 
be 2,020 ft., and the diameter 1244 ft. This sec 
tion is not yet under contract, and will probably 
be built by the city. 

SECTION L.—This is an extension of the sth 
St. conduit east from Lake Ave. to the like, 460 
ft. It was built by John P. Agnew, and bricklas 
ing was completed in June, 1902 

SECTIONS M AND O.—The first of these com 
prises the breakwater pier and intake at the foot 
of 39th St., and the second comprises the pump 
ing station at this point. The contracts for See 
tion M and the foundations of the pumping sta 
tion have been awarded to Lydon & Drews, and 
the work is in progress. 

SECTION S.—This is the pumping plant for the 
above station, the contract for which has been 


f 


FIG. 4. BRICKLAYING IN 16-FT. SEWER. : 


is $43.88 per lineal foot, which cost includes a proportion- 
ate cost of the plant. 

SECTION C.—This is the 39th St. conduit, the 
construction of which is described more fully be- 
low. 

SECTION G.—This runs along the lake front, 
east of the Illinois Central R. R. tracks, from 39th 
St. (produced) to 56th St. and Cornell Ave. The 
length is 12,905 ft., of which 11,870 ft. are com- 


awarded to the Allis-Chalmers Co. Further par- 
ticulars of the work covered by Sections L, M, O 
and S are given further on. 

NORTH SIDE DIVISION. 

This division includes a 16-ft. conduit in Law- 
rence Ave. from the lake to the Chicago River, 
about 14,000 ft., and a north and a south arm of 
intercepting sewers (Secs. J, Eand F). The north 
arm begins at Bryan Ave., near the north city 
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limits, and extends along the 
junction with the 16-ft. conduit 
eradually 


south 


lake front to a 
in Lawrence Ave., 
a diameter of 8S ft. The 
extends Surf St. on the south 

Ave., where it joins the 16-ft. con 
and is 6 ft. diameter. 


enlarging to 
arm from 
to Lawrence 
duit These arms intercept 
all the lateral sewers now emptying into the lake, 
ind will, upon the completion of the system, de- 
liver all sewage and storm water to the pumping 
station on the lake whence it will 
lake 


shore, 


water) 


flow 


(mixed with 


through the 16-ft. con- 


SECTION N.—This includes the breakwater pier 
and intake at the foot of Lawrence Ave. It is not 
yet under contract. 

SECTIONS P AND T.—These comprise the 
pumping station and pumping machinery at Law- 
rence Ave., near the lake. The contracts for this 
work have not yet been let. 

SYTH ST. MAIN CONDUIT. 

This main conduit (Section C), as already ex- 
plained, will carry to the Chicago River all the 
sewage collected by the South Side intercepting 


FIG. 5. TRENCHING MACHINE IN USE ON CHICAGO INTERCEPTING SEWERS. 
(View on Cornell Ave., Looking North to Chicago Beach Hotel.) 


Potter Mfg. Co., 


duit to the North Branch of the Chicago River. 
Sections J, EF and F have been finished for some 
time, but work on the Lawrence Ave. tunnel has 
been stopped by failure of the contractors, and in 
attempting to continue the work by day labor the 
city has been stonped by injunction. The pump- 
ing station was originally intended to be located 
near the North Branch of the Chicago River, and 
to have a capacity of 40,000 cu. ft. per minute. It 
now been decided to locate it near the lake 
and to increase its pumping capacity to 80,000 cu 
ft. per minute, in order to meet the requirements 
of the Sanitary District in regard to the flow of 
water .in the river. Water will be pumped from 
the lake to the conduit, as at the 39th St. pump- 
ing station, described The total length 
of sewers in this will be 41,538 ft. of 
which 32,148 ft. completed by the end vf 
102, 

SECTION D.—This is the Lawrence Ave. con- 
duit, the eonstruction of which is described more 
fully below. 

SECTION E.—This runs south in Sheridan Road 
from Pratt Ave. to Lawrence Ave., and is 14,469 
ft. long, all of which was completed in 1898. It 
is 6 ft. to S ft. in diameter with two and three 
rings of brick. It was built in open cut by a 
shovel and derrick with skips. Contrac- 
Nash & Dowdle. 

SECTION J extension of Section 
fk. from Pratt Ave. to Bryan Ave., 4,053 ft. It is 
oo, ft. to 5 ft. diameter, with two rings of brick. 
It was built in open cut by a skip derrick, and 
was completed in 1898 Contractors, Nash & 
Dowdle. 

SECTION F 
from 


has 


below. 
division 
were 


steam 
tors, 


This is an 


This runs north in Sheridan Road 
to Lawrence Ave.; it is 8,800 ft. 
and was completed in 1898. The diameter 
is 44 to 6 ft., with two and three rings of brick. 
I. was built in open cut by a steam shovel and 
a derrick with orange-peel bucket. Contractors, 
Cogan & Pound. 

SECTION Q.—This is an extension of the Law- 
rence Ave. conduit, from Washtenaw Ave. to the 
River, 1,060 ft. It is referred to in the 
more .complete description of the Lawrence Ave. 
onduit given below, 


Surf St. 


long, 


Chicago 


Indianapolis, 


Builders. 


sewers. In addition to this, however, it will form 
a feeder to the Drainage Canal by delivering water 
pumped from the lake by a special pumping plant 
at the foot of 39th St. This plant will have a 
maximum capacity of 120,000 cu. ft. per minute. 

The conduit extends in a straight line west from 
the pumping station to the Chicago River at 
Halsted St. For a distance of 9,563 ft., from 
Lake Ave. to Butler St., it was built in tunnel, of 
circular section, 20 ft. in diameter, with a lining 
of six rings of brick. From Butler St. to the river, 
21,000 ft., it was built in open cut. This portion 
is of flattened horseshoe section, 22 x 18% ft., with 
a six-ring brick arch of 11 ft. radius, and con- 
crete side walls and invert. The contract for this 
conduit was originally let to the Chicago Star 
Construction & Dredging Co., which company 
failed in April, 1900, after completing the open- 
cut section and 4,150 ft. of the tunnel. The open- 
cut section was finished in November, 1899. Af- 
ter considerable delay the contract for completing 


completed in June, 1902. This secti 
tunnel, 476 ft. long, lined with six rin: did 
In the execution of the work, the ¥ 
tion was excavated by means of s}. F. 
and derricks with orange-peel buckets 
nel portions were built under the pneum q 2 
the air pressure never exceeded 81% 
the limit due to the height of wate: 4 . 
tunnel. In crossing under the Ili: E ce 
R. R., however, where the depth 3 poly 
only about 12 ft., some difficulty was : wit 
in maintaining the pressure, owing 
character of the earth. There was : ia 
settlement as the work progressed, and 
tenance-of-way department put string, so 
the rails and kept continually lifting 3 i 
with cinder filling. 
Tunneling shields were used on all = 
The Hastings shield (Eng. News, 180%. J - 
p. 77) was used in the construction of thas ™” 
of the tunnel built by the Chicago Star « 
tion & Dredging Co. Mr. Agnew, howey: A 
continue the use of this, but employ os 
designed by his own engineers. The s: Cs 
was made somewhat stronger than t rar 
accordance with suggestions made by M in 
Shankland, to whom the plans were m 
This latter shield is shown in Figs. 7 and & hs 
24 ft. 10 ins. diameter outside, and th: tk 
portion, 10 ft. in length, is of l-in. steel pla 
the middle of the 1-in. shell is an inside ri: gi 
posed of two 12-in. channels, set back t) 
12 ins. apart. From the rear of this ring «x a 
horizontal 12-in. I-beams about 15 ins. a) a “i 
forming a series of chambers for the hydmu s 
jacks. The rear ends of these I-beams res it 
a ring of two 12-in. channels laid sid» } a 
The front part of the shell is stiffened by is 
deep gusset plates, forming extensio 3 t 
central vertical and three horizontal partit 4 
There are also shallower gusset plates at th 0 
termediate points. These plates are riveted : l 
horizontal steel angles inside the shell and ot} : é 
angles against the 12-in. ring channels bi f 
shell is divided into 16 compartments by thre 1 
vertical and three horizontal partitions of °. p 
steel plate, each stiffened by double rows of 12-ir t ( 
steel channels. The partitions do not extend t F ' 
the cutting edge. Diagonal angle brackets are 1 ¥ | 


eted to the vertical partitions, forming rests 
stop planks to hold back loose or soft materia 
The shield had 380 hydraulic jacks of ti tons 
capacity each, worked by pumps capabi 
livering water at 6,000 lbs. pressure. In worki:g 
about 20 tons pressure on each jack was suffi 
cient. The 5-in. plunger of each jack had on th 
end a bearing plate 8 x 26 ins., butted against o 
circular lining of S-in. oak timbers built within 
the tail of the shield, the 38U plates covering al 
most the entire end area of the timbering. This 
lining or tubbing was outside the brick lining, ani 
was left in place. It was substituted fer 1!) rings 
of brick lining. The piston of each jack was fitted 
with a ball and socket joint, so that the pressure 
of the jacks was distributed directly and uniforn 


FIG. 6. TRAIN OF DUMP CARS USED BY CITY OF CHICAGO ON SEWER WORK. 


the work was awarded to John P. Agnew, and the 
tunnel was finished in December, 1902. Mr. Agnew 
built the first 16S ft. of his work in open cut in 
order to facilitate putting in the air lock, tracks, 
ete. An additional contract for the extension of 
the conduit eastward from Lake Ave. to the 
pumping station on the lake shore was also 
awarded to Mr. Agnew, and the mason work was 


ly over the face of the tubbing. The average ra! 
of progress in 93 days in 1901 was 8.74 ft. per 74 
hours. This work is in charge of Assistant Eng 
neer R. B. Wilcox. 

The first shield was of practically identical 
struction, but 12 ft. instead of 14 ft. long. 1 
horizontal partitions projected nearly as far 4 
the shield described, but the /vertical partitin 
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ae beyond the vertical lines of 12-in. 

There were only four deep gusset plates 

. the front part of the shell, and these 

| back to the 12-in. partition channels. 

‘ ‘ing to Mr. MacHarg’s report, the con- 
..0 with Mr. Agnew for Section C was per- 
+ yan 98, 1901, at $118 per ft.. and ground 
ken about April 8, but the first advance 
hield was not made until Sept. 80. On Oct. 
hottom of the shield was forced against a 
> and the cutting edge was buckled. Re- 


lid 


pould 
pairs were completed Oct. 24, but after one day’s 
work a similar accident happened, and repairs 
were not completed until Nov. 8. No further 


nles of this kind were experienced. The con- 
tract for the eastern extension of the conduit 
(section L) was closed July 17, 1901, the price 
S195 per ft., but there was considerable de- 
lay in the prosecution of this part of the work. 

: 20TH ST. PUMPING STATION. 

As already explained, the 389th St. conduit is 
planned to handle both sewage and storm water 
and also to serve as a feeder to the Drainagi 
Canal, by carrying water from the lake to the 
Chicago River. For this purpose there is a pump- 
ing station with a capacity of 120,000 cu. ft. pei 
minute, at the lake end of the tunnel, the State 
having granted the use of the submerged land for 
the site. 

A plan of the pumping station and intake is 
given in Fig. 9. The intake bay is protected on 
two sides by a crib breakwater filled with stone, 
and heavily braced at the northwest angle to re- 
sist the heavy waves developed by northeast 
storms. On the south side, the bay is open, but 
its entrance is protected by a row of pile clusters 
as shown. The timber intake or “sand catcher” 
is kite-shaped in plan, 82 ft. long, SO ft. wide a 
the shore end, and having a semi-circular end of 
4§-ft. radius. It consists of a pile framework 
of vertical bents connected by longitudinals. The 
lower panels between the bents and longitudinals 
are filled with concrete, while the upper panels 
form openings for screens 12 ft. wide, the screen 
being 11 ft. below datum and 9 ft. above the floor 
of the intake. In this way all sand and bottom 
dirt will be excluded. The construction of the in- 
take is shown in Fig. 10. This timber portion 
is covered with a 2-in. plank roof or deck, sup- 
ported by a framing of steel I-beams resting on 
the posts of the outer wall and on interior cast- 
iron columns. These columns are sheathed with 
114-in. oak, beveled and toe-nailed, and secured by 
two wrappings of No. 16 copper wire. The ma- 
sonry portion of the intake is roofed with I-beams 
and concrete arches. 


being 


| | 
| 225 Rivets, 6°Pitch 
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Detail of Seat 
for Jacks. 


‘Derail of Cutting Edge. 
FIG. 8. DETAILS OF SHIELD. 


The pumping plant will comprise two screw 
pumps with 14-ft. wheels, each pump having a ca- 
pacity of 666 cu. ft. per second; two storm-water 
centrifugal pumps of 250 cu. ft. capacity, and two 
Sewage centrifugal pumps of 75 cu. ft. capacity, 


or 


a total of 2,000 cu. ft. per minute. All these 
pumps are being built by the Allis-Chalmers Co. 
The boiler house will contain six boilers of the 


Babcock & Wilcox water-tube type, rated at 3(") 
HP. each. The smokestack will be of brick, 175 
ft. high, with an inside diameter of S ft. The 
building will have concrete foundations, brick 
walls and steel roof trusses supporting a tile roof. 
The screw pumps are set in an oval pump pit, 37 
x 45 ft., with a lining of cast iron. The smaller 
centrifugal pumps have inlets 4 « 6 ft.; while the 


4 


los. 


"Steel Plate 


Steel Plate 


204 


noted, the city undertook to complete the work 
by day labor, but has been stopped by an injunc- 
tion from carrying out the work in this way. On 
other parts of the intercepting sewer system 
(South Side Division) the day labor method ts in 
use, as already noted, and said to have proved 
eminently satisfactory. The matter of the Law- 
rence Ave. section has been taken to the Supreme 
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FIG. 7. SHIELD FOR 20-FT. SEWER TUNNEL IN 39TH ST., CHICAGO. 


larger ones have inlets 9 x 11 ft. Sections through 
the pump pits and channels are given in Fig. 11. 
An interesting feature of this pumping station is 
the arrangement of pumps and channels so as to 
give the required flow to the river as a combina- 
tion of sewage, storm water and lake water. The 
sewage flows into a sewage well at the south 
side of the station, and across the middle of this 
well is a gate, A. Ordinarily this gate is closed, 
and gate B is open, the lake water standing in 
the well at a higher level than the sewage and 
keeping gate A closed. This arrangement con- 
tinues as long as the two smaller centrifugal 
pumps are able to handle the amount of sewage. 
Should this be increased beyond their capacity, 
the sewage will rise against the gate so as to open 
it against the pressure of the lake water, the sew- 
age then flowing into the eastern end of the well, 
whence it is pumped by the two large centrifugal 
pumps. In the event of the centrifugal pumps 
being of insufficient capacity, »wing to damage or 
to extraordinary flow, the gates H and J across 
the intake may be closed, gate D across the grav- 
ity channel closed, and gates B and C opened. 
This would give the sewage free flow to one of 
the big screw pumps. By closing gates D and E, 
the gravity channel may be pumped out, allowing 
access to the pumps. This channel 
used to supplement the sewerage flow 
by a gravity flow of the lake water, 
but when a greater total flow is re- 
quired one or both of the screw 
pumps will be started. The channe's 
for these pumps can also be closed 
by gates F, G and K. This work is 
in charge of Assistant En- 
gineer N. A. Sager. 
LAWRENCE AVE. MAIN 
SEWER. 
This conduit (Section D) 


river. It will cons’st of 
a 16-ft. sewer in open cut for 3,906 ft. at the 
east end (from the lake to Beacon St.) and a 
16-ft. tunnel for 9,060 ft. The work in open cut 
was completed in November, 1899, but of the tun- 
nel only 730 ft. are completed. The contract for 
the work was let originally to Farley & Green. 
The work has been greatly delayed, and as the 
contractors failed after executing the part above 


will extend in a straight 
line west from a pumping 
station at the lake to the 


Court by the city, and the work is in abeyance 
until such time as the court may pass upon the 
right of the city to do such work by day labor. 
The date of probable completion cannot therefore 
be stated. 

The excavation of the open-cut work was done 
by means of a steam shovel and a cableway. The 
shield used by Farley & Green was rather an ex- 
cavating machine than a shield proper. It is quite 
complicated, and could not be made to work sat- 
isfactorily. The delays and expense incident to its 
use are said to have been among the causes for 
the financial failure of the contractors. The city 
will not attempt to use this form of excavating 
machine, but Mr. MacHarg and EF. C. & R. M. 
Shankland have designed a shield of the Greathead 
type for this work in case the city is permitted 
to do the work by day labor. The clay through 
which the tunnel is to be driven is of good char 
acter, and readily supported by light timbering 
No air pressure was required on the completed 
portion. The conduit has five rings of brick. 

In addition to the 12,950 ft. of conduit in tunnel 
and open cut, above noted, there will be 1,060 ft. 
of 16-ft. conduit which the city will build in direct 
continuation from the end of the contract work 
to the river. This will be built in open cut, and 
will make the entire length of the conduit 14,026 
ft. from the lake to the river. 

LAWRENCE AVE. PUMPING STATION. 

The Lawrence Ave. conduit will be not merely 
an intercepting sewer, but also a feeder to the 
Drainage Canal, by delivering water from the 
lake to the north branch of the river. For this 
purpose there will be an intake and pumping sta- 
tion very similar to that of the 39th St. conduit 
already described. The plans of the station and 
pumping plant are now being prepared, and the 
capacity will be 80,000 cu. ft. per minute. 


PORTLAND CEMENT MANUFACTURED FROM BLAST- 
FURNACE SLAG. 

In our issue of Sept. 27, 1900, we published a 
paper read before the British Iron and Steel In- 
stitute, and describing a process for manufactur. 
ing Portland cement from blast-furnace slag and 
limestone. The chief novelty of the process as 
described was the use of a special form of kiln 
for burning the raw material. The same author, 
The Chevalier C. de Schwarz, has recently present- 
ed a paper to the Iron and Steel Institute in which 
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he considers further the possibilities of Portland 
cement manufacture from blast-furnace slag, ani 
discusses in an interesting manner some of the 


_ properties and qualities claimed for such cements 


We abstract some of the more important parts 
of this paper as follows: 

Portland cement of blast-furnace slag has been manu- 
factured for several years in various cement works in 
Germany, Luxemburg, and in Belgium,* and has given 


with three parts of sand and as much broken up limestone, 
showed an average strength of compression of 4,948 Ibs. 
per sq. in. The same concrete when tested for hardness 
on the emery wheel showed nearly the same degree of 
hardness as granite. Such beton has been declared by the 
military authorities to be very suitable for making bomb- 
proof roofings, fortifications, pavements, stairs, etc., and 
for this reason they are willing to pay a higher price for 
Portland cement of blast-furnace slag. Indeed, an emi- 
nent military authority has himself stated that for fortifica- 


RAN 
30° | Center Line of Conduit 
| 
| 4 
x | 
1220.04 
= 
N 
t 
Datum 
bive ay" 
Very by 
! 
£1.-20.0 Invert of Conduit,Section “L* ii ve, 
edium 
Son 
bjy, blue | Clay 
~ 
lWe Clay mired wth 


FIG. 9. PLAN OF 39TH ST. 


very satisfactory results, especially as regards quality. 
Negotiations are at present being carried on with some 
blast-furnace works with a view to the introduction of 
the process into England, Austria, and France. In this 
respect a blast works has a considerable advantage over 
other Portland cement factories, because the motive power 
for the cement works could be supplied by a blast-furnace 
gas motor and electric transmission. Also the rubble or 
waste coke from the blast furnaces could be utilized in 
the cement kiln, and the principal raw materials, namely, 
the granulated slag and the limestone, are close at hand, 
besides other minor advantages. 


Portland slag cement has also some advantages over 
natural Portland cement, as the yield from the raw mate- 
rials with the former is about 80%, whilst when natural 
raw materials are used it seldom exceeds 60%. As the 
cost of production per ton of raw materials is nearly 
equal in both cases, this represents a saving of about 20% 
in fuel, labor, etc. Besides this, Portland slag cement is 
more trustworthy and more regular, and its manufacture 
ean be more easily controlled than that of natural Port- 
land cement, because the principal raw material, namely, 
the blast-furnace slag, is, as a rule, a regular product 
whose chemical composition is easily controlled; conse- 
quently any alterations which are liable to take place are 
known beforehand, and precautions can accordingly be 
taken in time, which is not the case with regard to the raw 
materials supplied by nature. 


Some recent tests with Portland cement from blast-fur- 
nace slag, made in the Municipal Laboratory at Vienna, 
have shown that mortar composed of three parts of sand 
with one part of this cement gave the following results: 
(a) After seven days’ hardening: tensile strength, 383 Ibs. 
per sq. in.; strength of compression, 3,880 lbs. per sq. in. 
(b) After 28 days’ hardening: tensile strength, 551 Ibs. per 
sq. in.; strength of compression, 6,411 lbs. per sq. in 

It was remarkable that such favorable results were never 
obtained with any kind of Portland cement previously 
tested. This cement has also been accepted by the Ger- 
man military authorities, and it is regularly supplied to 
the fortifications at Metz, Coblenz, Ingolstadt, etc.; it 
has also been accepted by the Austrian military authori- 
ties, whilst the use of slag cement is not admitted. Ac- 
eording to some tests made at the Imperial Laboratory in 
Vienna, some old pieces of beton, made in the year 184 
of one part of Portland cement of blast-furnace es mixed 


*The | total production is now ‘about 340,000 tons } per year. 
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tions which have to resist the shock of bombs and the 
effects of blasting the quality of the cement is the guiding 
consideration for its acceptance, and not the price. 

Portland cement of blast-furnace slag has also been 
found highly useful as an ingredient for making the so- 
called ‘‘verlingerter Cementmértel.”” The addition of 
about one-sixth to one-seventh of this cement to common 
lime mortar promotes the induration of the latter. 

It has been found that a moderate addition of granulated 
blast-furnace slag improves the quality of this Portland 
cement, besides reducing the cost of production, which 


third of its total contents of lime is separated 
line hydrate of lime, which is not only totally tn: gg 
apt to interfere with the hardening of the ca Prat iy 
crystalline hydrate of lime readily combines « 
silica of the granulated slag, if such is present 
hydro-silicate of lime; thus not only Goes | 
crystalline hydrate of lime perfectly harm}: 
making a virtue of a necessity, it increases 
time the binding qualities of the cement. 

A moderate addition of granulated blast-furn: 
common Portland cement has, for the same reaco: 
ficial influence, especially in such cases where, 
imperfect grinding of the raw materials, or to 
heat in the kiln, the cement would, otherwis: 
“blow.”’ Such an addition of granulated blast-/), > 
can therefore not be considered as an adult. apn 
long as it takes place in quantities only just sufficient 
the above-mentioned purposes. The granulated mss 
be added to the cement clinker before grinding, ¢: 
not ground; or, when ground to powder, to rhe f 
cement, but in the latter case care must be take: 
the ground slag and the ground cement are a 
determined and intimately mixed. 

Granulated blast-furnace slag has a certain te: lency ¢ 
bind itself, which is apparent from the fact that . 1 
of it have sometimes to be blasted in order to be 
remove them. 

A lengthened period of storage of the clinker. at } 
two to three months before grinding it, is also product 
of a very beneficial effect. 

Further, in making Portland cement from blast-furnace 
slag not only the slag from grey pig iron, but also 
most cases, that from white pig iron, can advantage: 
be used, whilst for slag cement only the very ba ig 
from grey foundry pig can be employed. Experience has 
shown that the Portland cement made with slag fro; 
white pig iron is not only excellent in quality, but is 
cheaper in manufacture, since the vitrification in the kil; 
takes place at a lower temperature, and sooner than when 
slag from grey pig iron is used, which means both ; 
saving in fuel and an increase in the productio: This 
fact may be attributed to the greater proportion of m 
oxides, chiefly FeO and MnO, contained in the slag fron 
white pig iron, by which the temperature of vitrification ts 
reduced. The presence of FeO and MnO in the cement 
causes an increase in the specific gravity, and at the same 
time renders it more suitable for buildings and structures 
in sea water, as will be explained later on. 

Portland cement of blast-furnace slag, or Portland slag 
cement,* is chiefly distinguished on account os its property 
of increasing in hardness the older it gets, as has been 
proved by the following tests: A mortar composed of one 
part of Portland slag cement with three parts of sand 
showed: 


After 28 days:— 


In 
Ir 


ly 


Strength of compression........... 2,915 
After 365 days:— 

Strength of compression.,.........5,461 


Some authorized laboratory tests which were carried cut 
in order to compare Portland slag cement with slag cement 
showed that a beton arch, made of one part slag cemeut, 
three parts sand, and eight parts broken stone, withstood 
a maximum weight of 4.46 tons per sq. yd., whilst when 


a’ 
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Cross Section Y-Y. (Fig.9) 


Section through Sewage Pump Well and Screen Chamber. (Fig.9.) 
FIG. 11. SECTIONS OF CHANNELS AT PUMPING STATION. 


may be explained by the fact that the free lime in the 
clinker enters into combination with it. 

It must be mentioned that non-granulated slag cannot 
be used for this purpose as it does not contain any free 
silica, ready for combination with lime, as is the case 
with granulated slag, where it is formed during the pro- 
cess of granulation. This may be seen from the fact that 
non-granulated blast-furnace slag remains almost intact 
when treated with quicklime and water, whilst granulated 
slag readily combines with the lime. 

When Portland cement is treated with water about one- 


Cross Section Z- (Fig.9) 


built of Portland slag cement in exactly the same manner 
it withstood 9.65 tons, or nearly double the load. 

In August, 1902, Portland cement of blast-furnace slag 
was experimented upon at the Imperial Yaboratory in 
Vienna: An arch of armored concrete (System Monier) of 
4%-ft. span and 3 ft. wide, was built up of this cement 
and it withstood a maximum load of nearly four tons, 
though only 2 ins. thick. 

Slag cement is well adapted for buildings and construc- 


*The German term for this prodyst is “Bisenportland 
cement.”’ 
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cea water, as has been proved at Skinningrove 
-purn-on-the-Sea, where it soon attained great 

vnd strength. Also Portland slag cement has 
ellent results in this direction. The use of both 
ments for this particular purpose, however, is 
cording to their content of alumina, which ought 
exceed a certain percentage. 
reneh scientist, Le Chatelier, who occupied himself 

»articular question, has proved by careful study 
, numerous experiments that a cement containing 
of active alumina, viz., alumina in such com- 
=: as are liable to be hydrated, is decomposed by 
on of the sulphates, especially by that of sulphate 
-yesia contained in sea water, which causes the 
ir of sulphoaluminate of lime of the following 


tion ‘ 
Al,0,8CaO + 3(CaOSOs) + 30H,0. 

, composition the CaO and the Al,Os have been 
i ted by the cement, which, in consequence, is decom- 


rotary calcining furnace is mixed with a certain quantity 
of dried slag sand and ground into fine powder, the result 
being Portland cement. This method is in use at some 
cement works in Germany and France, but it has not 
been widely adopted as yet, which is perhaps principally 
due to the fact that this process has only lately become 
known—that is, during a time when the cement trade was 
undergoing a serious crisis, and consequently while enter- 
prise in that direction was depressed. Some difficulty 
may also have been experienced with the rotary calcining 
kiln owing to the clinker adhering to the fireproof lining, 
and thus causing stoppages, delay, and expense in repairs. 
It has already been mentioned that vitrification, that is to 
say, the formation of clinker, sets in quicker and at a 
lower temperature in the case of Portland cement made 
from slag, instead of with marl—as in other Portiand 
cement factories—consequently the danger of scaffolding 
is greater with slag than with marl, and it is also on 
this account that the kilns without fireproof lining, as te- 
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whether the production of pig iron or the utilization of the 
by-products is the more important,-taking into considera 
tion that the waste gases can be transformed into power 
and the slag into Portland cement 

There are also other methods for making Portland cem- 
ent of blast-furnace slag, besides the above-mentioned 
ones, but those described here appear the most noteworthy 


up to date. 


REDUCING BREAKAGE IN COAL SHIPPING. 

Most kinds of coal suffer considerable deteriora- 
tion between the time they are mined and their 
final utilization in the furnace. There is a certain 
amount of loss of heating value when coal is 
stored, due probably to volatilization of some of 
the lighter constituents of the coal. A far greater 
loss results from breakage in handling the 
the larger lumps are broken up into smaller ones 
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FIG. 10. DETAILS OF SCREEN CHAMBER OR SAND CATCHER AT INTAKE. 


yoced and crumbles to pieces. The same authority main- 
tains that the presence of metallic oxides, especially that 
of FeO and MnO, as in slag from white pig iron, is bene- 
ficial for the purpose, as these withstand effectively the 
injurious influence of the sulphates, not only in sea water 
but in whatever form they may occur. For the same 
reason an addition of iron ore has also proved successful 
in practice, as mentioned previously. Krupp at Essen has 
even obtained patents for improving cement with reference 
to its power of resistance to the influence of sulphates, 
especially of those contained in sea water, by an addition 
of iron, manganese or chrome ore, or tap cinder, etc., to 
the materials used for cement making. 

Mr. Henry Detienne, a Belgian authority, states that a 
high percentage of alumina in unburnt slag cement pro- 
longs the time of setting, but that the contrary is the case 
with regard to burnt slag cement or Portland slag cement. 

It is a common experience that whenever a new inven- 
tion has been proved to be successful in practice the at- 
tention of those interested in the subject is roused, and 
attempts are made to achieve the same result, if possible, 
in a cheaper and simpler way. Thus soon after the results 
of the process, described in a previous paper* for making 
Portland cement of blast-furnace slag, became known, the 
German engineer, von Forell, took out a patent for making 
the same product in the following manner: 

The granulated blast-furnace slag is mixed wet with 
broken limestone; this mixture is then ground in a pug- 
mill and dried in a rotating cylinder. After being dried 
it is ground to a fine powder in a tube-finishing mill and 
calcined in a rotary furnace to vitrification. This rotary 
furnace is heated with crushed coal, and its waste gases 
are utilized for drying the mixture of wet slag and lime- 
Stone as it comes from the pug-mill. The clinker from the 


4 * Journal ‘of the Iron and Steel Institute,’ 1900, No. I., 


scribed formerly,* have proved successful for the manu- 
facture of Portland cement of blast-furnace slag. 

The well-known German authority, Dr. Passow, has 
also taken a patent, 1901, for the manufacture, of Port- 
land cement of blast-furnace slag. According to this 
process air is blown into the liquid slag as it comes from 
the blast furnace, whereby it is granulated, and it remains 
only to grind it into fine powder. The result of these 
simple operations, as Dr. Passow declares in his descrip- 
tion, is Portland cement. He explains that the Si0,2CaO 
in the slag is partly decomposed, and that, after the 
process of blowing, the following three combinations 
result: 

No. I. Si0.,2Ca0. 


No. II. SiO, CaO + CaO, and 
No. III. + 2 Cao. 


He maintains that these three combinations, especially 
No. I. plus No. III., when ground gave a Portland cement 
cement of good quality, and that, owing to the decom- 
position of the slag, enough free lime is formed to render 
unnecessary any further addition of calcareous matter. 
It is understood that for this process only very basic slag 
from grey foundry slag can be used. This process is at 
present being experimented with on a large scale in Ger- 
many, and it is quite natural that the results of these 
operations are awaited with great attention, in some 
cases even with anxiety; because if it succeeds, and if 
‘‘Portland cement’’ can really be made in such a simple 
and inexpensive way as described by Dr. Passow, every 
blast furnace producing grey pig and basic slag will be- 
come at the same time a ‘‘cement kiln,’’ and will be able 
to produce Portland cement at a cost price which is per- 
haps less than half that of the cost of production else- 
where. In fact, it may in some cases be questionable 

ee of the Iron and Steel Institute,’’ 1900, No. I., 
p. 


and a large amount of small chips and coal dust 
are produced. As some of this fine stuff is lost, 
and some of it is not used, there is a loss in quan- 
tity of coal; further, since the smaller coal makes 
proper firing more difficult and therefore sells at 
a lower price, there is a loss in quality. 

The preceding is true principally of bituminous 
eoal, of course, since it is softer and more fragi'e 
than anthracite and contains much more volatile 
matter, but anthracite coal is also subject to this 
deterioration, though in a lesser degree. At 
points where coal is trans-shipped, breakage de- 
terioration is an important matter, as it affects 
every ton of coal handled there and virtually in- 
creases the cost of handling the coal by the 
amount the coal loses in value. 

On some important coal-shipping piers a new 
design of coal chute has recently been applied 
which represents an effort to reduce breakage of 
coal at a point where it is especially large in 
amount, viz., where it is loaded from ,raliway 
cars into vessels. The coal reaches the piers from 
the mines in hopper-bottom gondola cars, and 
thence drops into a chute discharging through the 
hatchway of a vessel. On account of the greatly 


varying depth of hold and height of deck.in dif- 
. ferent vessels, or in the same vessel in different 
conditions of loading, and also on account of the 
varying stage of the water in tidal estuaries, the 
chutes projecting from the pier out over the ves- 
sel must be constructed to suit the highest posi- 
tion of the largest ships. As a consequence, when- 
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ever a vessel in lower position is being loaded 
with coal, a considerable fall of the coal is un- 
avoidable, and this results in a high rate of 
breakage even when auxiliary chutes, necessarily 
of steep slope, are employed. With the new type 
of chute, the inclined part of the chute is adjust- 
able vertically to suit the height of vessel being 
loaded. Its slope is constant, and is only sufficient 
to allow the coal to move down; the chute is fed 
at its upper end from a vertical leg into which the 
hopper-bottom cars discharge, and a regulating 
gate at the upper end of the inclined portion 
serves to keep the vertical leg always full of coal 
The coal is thus moved down the chute at a mini- 
mum velocity and with no free fall, and in this 
way a large part of the breakage is eliminated. 

A photograph of such chutes in position on an 
anthracite coal-shipping pier is shown in Fig. 1, 
which represents one of the piers of the Philadel- 
phia & Reading R. R. at Port Richmond, Phila. 
At this point large quantities of coal arriving 
from the company’s mines in eastern Pennsyl- 
vania are transferred to vessels for marine ship- 
ment. The view shows four of the chutes, and 
opposite each will be seen the hopper into which 
the cars discharge. The vertical leg leading from 
this hopper is located at the edge of the pier, and 
on its outer face has a number of gates at differ- 
ent heights. The inclined chute, projecting out 
from the vertical leg, is adjustable in position up 
and down, and can be set opposite any one of the 
gates in the vertical leg. The chute is supported 
by chains, as shown, and is moved up and down 
by winding them on the winches above. 

A development of this form of adjustable chute 
is shown in Fig. 2; here the vertical leg is con- 
structed so as to virtually telescope as the chute 
is moved upward. The upper end of the inclined 
part is expanded into a receiving hopper which 
at all times forms the bottom of the vertical leg. 
An installation of forty of these chutes has lately 
been made at the Greenwich Point coal-shipping 
station of the Pennsylvania R. R., at Philadel- 
phia, A new coal pier was erected there last year 
by the railroad company, and to accommodate 
larger vessels than the existing piers it was de- 
signed very much higher. The entire chute equip- 


pose is located at the top of the inclined chute, 
where it serves to hold back the coal in the ver- 
tical leg, thus keeping the latter constantly full. 
The outer face of the vertical leg is formed of 
two plates, the outer one of which is fastened to 
the top of the inclined chute, while the inner one 
is fixed; these plates telescope over each other as 
the chute is moved up or down. ba 

The adjustable coal chutes of both the forms 
described in the preceding are built by the Link- 
Belt Engineering Co., of Nicetown, Pa., to whom 
we are indebted for the originals of our illus- 
trations. 


TESTS OF ELECTRIC DRIVING EQUIPMENT IN THE 
WORKS OF THE MORDEN FROG & CROSSING CO. 


By Miles F. Moore.* 


About a year ago, the Morden Frog & Crossing 
Works of Chicago decided to increase the capacity 
of their plant, owing to the increased demand for 
their product. 

In this plant rails are cut, bent and planed and 
made into frogs, crossings and switches for steam 
and street railway use. The tools and machines 
are of the heaviest type, and the steel worked 
ranges from 0.10 to 0.60 carbon. Sargeant & 
Lundy, of Chicago, acted as consulting engineers, 
and the equipment was supplied by the contrac- 
tors hereinafter mentioned, 

The old shop was a building 100 x 300 ft., con- 
taining all the machinery, which was driven from 
a line shaft 250 ft. long; by a Smith, Rankin & 
Beggs simple Corliss engine of 125 HP. 

To extend this system to the new buildings to 
be erected would have involved an extension of 
the line shaft and numerous countershafts, as 
well as a larger engine. 

After having carefully tested the horse-power 
required to drive each machine or group of ma- 
chines then in service, it was decided to install an 
electrical equipment, as it gave more facility in 
the arrangement of machinery and handling of 
material, while cost of operation was but slightly 
increased. 

The testing of the horse-power required to drive 
the various machines was accomplished by taking 


FIG. 1. ADJUSTABLE COAL CHUTES AT COAL- SHIPPING PIERS OF P. & R. R. R. CO., 
PHILADELPHIA, PA. 
Link Belt Engineering Co., Nicetown, Pa., Builders. 


ment of this pier is of the adjustable pattern 
shown in Fig. 2. The working of this type of 
chute will be readily understood from the draw- 
ing. The cut-off gate at the bottom of the ma‘n 
hopper may be used when it is desired to empty 
the vertical leg while the hopper is full of coal. 
This gate does not, however, serve for controlling 
the flow of the coal. A regulating gate for this pur- 


indicator cards from the engine. By this method 
there was first determined the amount of power 
required to drive shafting and counters without 
running machines. Then each machine or group 
of machines was tested under maximum and 
average running load, and from the data thus 


*Engineer, Morden Frog & Crossing Works, Rookery 
Building, Chicago, Ill. 


acquired the size of motors required 
mined. 

Having decided this point, it becam. a 
of the best system to install. After havin 
sidered the merits of direct current ar 
nating current systems, it was decided | 
an alternating current plant, because it y a ae 
to be equally as efficient as a direct cur: ry 


Wa 


Fig. 2. Telescoping Coal Chutes of Pennsylvania 
R. R. at Greenwich Point, Philadelphia, Pa. 


while the cost of its maintenance was almost 
nothing, in that there would be no commutators 
to keep in repair. 

The plant as installed consists of two Wickes 
vertical water-tube boilers of 150 HP. each, a 
Buckeye tandem compound engine developing 31) 
HP. at 200 r. p. m., direct connected to a General 
Electric three-phase generator of 200 KW... 2:0- 
240 volts, 481 amperes, 7,200 alternations. 

The switchboard was built by the Edison (C».. 
and has one main switch of 1,000 amperes and five 
auxiliary switches of 200 amperes each. There is 
an indicating volt-meter and an indicating am- 
meter on the face of the board, and on the back 
are watt-meters for indicating total consumption 
of current. 

In addition to the power circuits shown in the 
table there is a lighting circuit for 45 16-c.p. in- 
candescent lights and 40 2,000-c.p. A and B in 
candescent arc lights. 

In the plant there are 15 Westinghouse type °C’ 
constant-speed motors of capacity shown in table 

This equipment has been in use _ for three 
months, and is proving very satisfactory, both in 
operation and in maintenance, 

The load, however, is very fluctuating, and the 
table will no doubt give those interested in this 
class of work an idea of the efficiency of this k ni 
of equipment. 

The table has been carefully prepared from data 
taken under actual service by Mr. Ingraham, of 
South Chicago; Mr. Canney, of the Westinghouse 
Co., and the writer, and is believed by them to be 
correct. 

In the table the column headed ‘‘Rating” is th 
capacity of the motor as given by the manufac- 
turers in electrical units, while column headed 
“Size of motor” is manufacturers’ rating in HP. 
The column headed ‘Line’ shows the size of wire 
used in the main, while the column headed “Leal” 
shows the size of wire used between main ani 
motor. The column headed ‘Avg. Devel. HP.” 
shows the power consumed while working under 
ordinary conditions, and represents a fair work- 
ing condition of the shop at all times. 

In connection with this table the work don> 
under test should be taken into consideration, an‘ 
may be described as follows. 

The Universal drill was tested by drilling 2 
14%-in. hole through 4 ins, of soft steel in 4'2 
minutes. 4 

The line shaft, which is belt-driven from tw” 
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aa TEST OF ELECTRICAL EQUIPMENT AT THE MORDEN FROG & CROSSING WORKS AT SOUTH CHICAGO, Ill 
G. E. generator, 200-KW.; 481 amperes; 230-240 volts A. C.; Westinghouse type ‘‘C’’ constant-speed motors; 60 cycles 7,200 alt, 
Starting Running- Revs. 
Size of -Current- Average per min 
a: Volt- Aver- Volt- Starting developed of Tools operated by motors 
pec >. e ad. Current. age. Light Load. age age time HP motor 
A aa... 8 hy 7% 220-10 secs 1,120 Radial drill, Niles universal 
63 125 223 M) S40 14-in. pony planer, 14-in. jointer, ban¢ 
33% A. West...... 0 6 S7 85 12% <i 17% 220 7 8,93 S40 Punch, 3 single spindle drills, emery 
; wheel. 
42 A aw 175 40 15.30 840 Two 15-ft. 36«36-in. Sellers planers 
15 100 4 Sle Slo 220 $34 1,120 Rail bender; American Bridge Works 
15 A. Oo 100 4 Sly Sly 4.54 1,120 Rail bender; American Bridge Works 
15 A. 1) 14 11 220 > 1,120 Three-spindle rail drill; Newton 
22% A. 100 Thy 14 11 220 10 S40 Three-spindle rail drill; Newton 
42A. South . 300,000 175 15 40 220 1,120 5-in. Beaudry hammer, 5-in. Ajax forg 
ing machine. 
15 A. .. 800,000 100 4 144 141, 220 7 7.40 1,120 Punch and shear. 
83% A 300,000 115 65 65 220 33.16 Root high-pressure blower; 3 
Ibs pressure 
‘ 133A 800,000 300,000 100 3214 182 145 20 74.00 High-speed saw. cutting S5-Ib. Am 
es Soc. C. E. rail in 37 sees 
“ 1A North No. 1 00 150 5 oO qo 20 2 71.42 S™)> 12 switch planers, (3) 3-spindle drills, 
A North No. 2 00 mu 3 milling saws, 1 punch and shear, 
, 1 bulldozer, 1 rail bender, 5 single 
spindle drills, 1 bolt cutter, 1 saw 
grinder, 3 lathes, 4 shapers, 2 emery 
wheels, 1 shear. 


~-HP. motors, operated the tools shown in table, 
working on the class of work abeve-desc: ibed, and 
the test occupied a period of about one hour, the 
machines during this time running under ordi- 
nary service. 

The benders are belt-driven by individual 5-HP. 
motors, and the test was the bending of a 90-Ib. 
Am. Soc. C. E. section rail cold to an angle 
0 15 
so high-speed saw is belt-driven direct from a 
nO-HP. motor, and the table carrying the rail is 
operated from the same source. The test was 
made by sawing through an 85-lb. rail in 40 
seconds. 

The blower in the smith shop operates contin- 
uously 10 to 15 hours per day, and delivers air 
at 3 Ibs. pressure. 

The pattern shop is entirely belt-driven, and 
during the test the machines were completely 
stalled without any appreciable increase in 
current. 

With very few exceptions the machines are belt 
driven from motors or counters, which arrange- 
ment has been found to give the best results, as 
it allows for the shock due to reversal of the 
machines. 

The testing out of these motors has been very 
satisfactory in that the tests show them to be of 
ample capacity. 

This system was installed under the rules of the 
Department of Electricity of the city of Chicago 
for direct-current wiring. Under these rules the 
wiring is capable of taking an overload of from 
35% to 50%. 

It will be noticed, however, that the leads tc 
the motors appear to be too small under these 
rules. As a matter of fact, they are amply large 
since the overload lasts but a few seconds, and, as 
a matter of fact, there has never been a warm 
wire or warm motor. The great trouble has bcea 
to get fuses of proper carrying capacity for the 
excessive starting current, and for the satisfac- 
tory solution of this problem there are some ex- 
periments yet to be made. . 

It is hoped by the writer that the table will 
answer some questions that all want to know, 
and that those who want to know more will not 
hesitate to make themselves known, as _ inter- 
change of ideas is the royal road to knowledge. 


A NEW FORM OF PHOTOMETER. 


We illustrate in the accompanying sketches a 
new form of photometer, which has been invented 
by Messrs. John F. Simmance and Jacques Abady, 
M's. Inst. M. E., of Westminster, London, Eng- 
land, and which is being manufactured by Alex- 
ander Wright & Co., of Westminster. It is 
claimed that this device does away with many of 
the uncertainties which accompany tests of lights 
of different tints. The principle upon which it is 
designed and its construction and method of oper- 
ation are explained as follows by the inventors: 


The researches of Rood, Ferry, and Whitman from 1812 
to 1896, on the subject of retinal sensitiveness to varying 
luminosities, more especially in respect to the retentive- 
ness or duration of the impression of luminosities of differ- 
ent tints, prove conclusively that intensity is the sole 
arbiter of the length of such impressions and that color 
has no influence in the matter, and this conclusion has 
been confirmed by recent experiments of Simmance and 


Abady. This being granted it is obvious that a photo- 
meter which, taking advantage of this phenomenon, bars 
out all differences of color and only registers intensities, 
will abolish the uncertainties which 
tests of various tints of light. 

It is found that if rays from two sources of light, one 
being, for example, red and the other green, are allowed 
to fall in rapid succession upon a screen the 
retina, the eye ceases to distinguish the 
colors, and is only sensible to the de- 
gree of intensity of the illuminations. 
The utilization of this fact gives us the 
photometer required, for if the intensi- 
ties of the two lights red and green are 
equal, no difference in the illumination 


have accompanied 


or upon 


- ABACY 


greatly from those to which the world has given credence 
hitherto. 

A proof of the delicacy and unerringness of the readings 
by this photometer is afforded by the fact that when lights 
of the same color are tested by it, the results agree ex 
actly with those made with the Bunsen or Lummer-Brod 
hun apparatus, whilst when the lights vary in color, dif 


ferent operators disagree totally in their readings with 
these photometers, but all experiment 
alists coincide to the smallest fraction 


when the same lights are tried with the 
Simmance-Abady instrument 

The instrument is provided with means 
of reversing the light receiving surfaces 
so as to avoid error through inequalities 


FIG; 1. 


is perceptible (the eye losing all sense of colors), whereas 
if the intensities differ, the eye is acutely sensible of the 
fact. 

The Simmance-Abady Photometer is a simple means of 
carrying into practice the above theory. Beams from each 
light (one being of a known power and the other unknown) 
are directed on a paper screen across which vibrates a 
shutter, cutting off each ray in turn. Thus the eye per- 
ceives only one ray, the source of which is each light al- 
ternately. By careful adjustment the duration of each 
ray is exactly the same, and the two rays do not overlap. 
If the lights are unequal in power the oscillation of the 
shutter at a given speed produces a vibrating effect, but 
by moving the screen and shutter nearer the weaker light 
a balance is gradually set up until the distances are such 
that rays from the two sources are equal, which point is 
indicated on the screen by a total absence of the vibration. 
Under these conditions the shutter cuts off first one ray 
and then the other without the eye being sensible of any 


x> 


D 
Cc 


Fig. 2. Diagram Showing Principle of Operation of 
Simmance-Abady Photometer. 


movement, for although the rays may be of different 
colors yet the retina ceases to discern color and only 
judges intensity. 

The introduction of this practical form of photometer, 
based on long-known laws, has enabled very accurate 
estimation to be made of the actual power of electric arc 
lamps and the incandescent gas (Auer) light. It appears 
probable that until now no correct estimation of their in- 
tensity has been made and the results obtained differ 


THE SIMMANCE-ABADY PHOTOMETER. 


of material, and 


every angle and measurement is con- 
venient for verification. 
The illustration, Fig. 1, shows the complete 


photometer, and Fig. 2 is a diagram explaining 
its operation. In Fig. 2 A A are the lights, B B 
are the reflecting surfaces, C is the illumination 
screen, and D is the vibrating shutter. We are 
indebted to the inventors for the information 
from which this description has been prepared 


RAILWAY FENCING.* 
By R. W. Leonard,+ M. Can. Soc. C. E. 

The many different kinds of fencing that one sees in 
common use in farming and woodland districts in Canada, 
where cattle are allowed to roam at large, may be esti- 
mated to cost all the way from $300 to $1,500 or more 
per mile, and the most expensive is not always the most 
efficient, durable or economical to maintain. 

The continued decrease in supply of suitable timber, 
and the consequent increase in cost, should make this 
subject of keen interest to railway companies and to farm 
land owners. 

Board fences with posts spaced about 8 ft. apart will 
perhaps be continued in special locations, such as through 
towns and close to farmers’ buildings, where they are 
necessary to protect their smaller animals. Post and 
board fences will also continue to be used as a protection 
from snow drifts. For such purpose it is often desirable 
to build them much higher than for cattle protection 
The writer prefers to use cedar pokts, spaced 8 ft. c. to c., 
with the boards nailed on horizontally, breaking joints and 
spacing about 3 ins. apart, selecting the widest boards 
for the bottom. Where a fence 8 ft. high is insufficient 
to store the snow, it is generally better to use a tem- 
porary board hurdle fence placed back ™ or 100 ft. in the 
field than to increase the height. 

Barbed wire has been very extensively used, but is just- 


*Condensed from a paper read before the Canadian So- 
ciety of Civil Engineers. 
tPort Hawkesbury, N. 8. 
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ly condemned, as being destructive to stock and inefficient 
unless used in combination with boards or rails, which 
necessitate close spacing of posts, and consequent expen- 
sive construction and maintenance. Diamond-shaped 
woven-wire fences and woven lath and wire fences with 
vertical laths are open to the same objections regarding 
cost and efficiency. 

There are a number of different patterns of woven wire 
fence with horizontal wires connected by vertical wires, 
woven either in the factory or in the field, which possess 
varying degrees of excellence, and are rapidly taking the 
place of the other forms above mentioned. In considering 
the value of such fencing, the following qualities are 
important: (a) Efficiency in stopping horses and cattle 
without injury to stock or fence; (b) capability of ad- 
justing itself to changes of temperature without unduly 
straining posts or wires in cold weather; (c) capability 
of yielding to weight of snow settling during a thaw, 
fallen trees, or persons climbing over it, without per- 
manent injury; (d) liability of accommodating itself to in- 
equalities of the ground surface; (e) low first cost; (f) low 
cost of maintenance 

If the horizontal wires are plain straight wires, it is 
necessary, in order to satisfy b, c, and d, that springs 
be introduced at frequent intervals, also that vertical 
wires be not so stiff as to remain kinked after distortion 
As the cost of cedar posts and labor is continually in- 
creasing and the cost of wire generally decreasing, the 
fence should be of such design as to admit of wide spacing 
between posts, in order to satisfy e and f. 

The writer has for some years used largely a fence 
woven in the factory, in which the horizontal steel wires 
are like an elongated corkscrew, with light vertical wires, 
and began some eight or nine years ago to space the posts 
25 ft. c. to c. This distance was selected so that inter- 
mediate posts might be interpolated if demanded by the 
government to comply with subsidy contracts. Such inter- 
mediate posts were, however, found unnecessary, and the 
fences—where posts were properly set—have been emi- 
nently satisfactory, and experience has indicated thar on 
level ground this spacing—with strong posts—could safely 
and economically be extended to even 50 ft. Spans should, 
however, be modified to suit local irregularities in the 
ground surface. The writer is also of opinion that true 
economy would be gained on a large percentage of rail- 
way fencing by limiting the number of horizontal wires 
to what Is necessary to effectively stop cattle and horse, 
(perhaps seven wires). In considering the effect of such 
long spans between posts, it must be remembered that the 
longer the span between fixed points the more nearly do 
we comply with requirements c, e, and f. 

It is probable, in the writer’s opinion, that the length- 
ened spans which will probably be used in fencing, and 
which demand heavier posts, may ultimately lead to the 
use of some form of iron post set in concrete base or some 
design of hollow concrete steel post when the cedar avail- 
able becomes more expensive. Under present conditions, it 
is highly desirable to set the tension posts (at gates and 
corners) in a pyramidal concrete base, as the cost is low 
compared with the advantages gained in increased 
strength and durability and in preventing heaving from 
frost. 

INVESTIGATION OF THE ARTESIAN and other under- 
ground waters of the eastern part of the country are to 
be carried on in 1908 by the U. S. Geological Survey in 
20 different states. A recent bulletin published by ‘he 
Survey gives particulars and names of the men in charge 
for each of the states. 


THE FULL SOLUTION OF THE SEWAGE PROBLEM, AS 
OFFERED BY MR. SCOTT-MONCRIEFF. 


Those who have followed sewage purification 
in England are more or less familiar with the mul- 
tiple-filter-tray method tried on a small scale 
some years ago by Mr. W. D. Scott-Moncrieff. In 
brief, the aim of this method was to make succes- 
sive use of the different classes of bacteria fitted 
for special stages of the bacterial reduction of 
sewage, to which end the sewage was passed 
through a series of filter beds, or trays, place 
one above another. It appears that Mr. Scott- 
Moncrieff has been more or less constantly at 
work on this idea ever since his first installation, 
for the sewage of a country house. As president 
of the Association of Managers of Sewage Dispos?! 
Works, Mr. Scott-Moncrieff, late in March, 1908, 
delivered an address on “‘The Full Solution of th: 
Sewage Problem,” in which he reviewed his the- 
ories and studies of the subject, and stated the 
results thus far reached.* Passing over his claims 
of originality in recognizing some of the prime es- 
sentials of sewage purification, and the steps 
taken in reaching his present conclusions, it may 
be stated that the speaker's conception of the 
sewage disposal problem is: What means shall b> 


*See the London ‘‘Surveyor and County Engineer,’’ April 
3, 1908, for the address in full. 


adopted to make use of both the anaerobic bac- 
teria and the aerobic, or nitrifying organisms, in 
such a manner as to bridge over the transi- 
tion between the two main classes of bac- 
terial life and work without clogging the 
final filters with fibrous and gelatinous matter? 
The speaker believed that he had not only solved 


vation tank,’’ or thro 
reread ugh ordinary tanks. 
After having been in the grit chamber ab 
and the anaerobic tank about two hour: 
coming sewage should be diverted to a « “ 
chambers and tanks, and the liquid wh... 
longest in the anaerobic tank should the; 
SO as to pass again through the first grit cha 
plete the hydrolysis of the suspended or. 
which will otherwise appear as sludge. Th 


FIG. 1. PASSENGER ENGINE FOR THE CHICAGO & ALTON RY. 
A. L. Humphrey, Superintendent of Motive Power. 


Baldwin Locomotive Works, 


this problem, but that his s»lution carried with it 
so high a degree of nitrification as to render the 
final effluent particularly valuable for sewage 
farming. The most difficult part of the problem 
pertains to the final filters, and is solved by in- 
termittent feeding, or dosing, by means of revolv- 
ing distributors, working above circular beds, The 
proper interval between dosing is placed “at about 
from 7 to 7144 minutes,” whereby a nitrification 
“running up to as much as 15 parts per 100,000 of 
nitric nitrogen” has been attained, with a sewag> 
containing about 7 parts per 100,000 of chlorine, 
applied ‘‘at the rate of a pint per square foot of 
filter surface for each feeding, or about 100),000 
gallons (1,200,000 U. S. gallons—Ed.) per acre per 
24 hours.” 

The speaker said he had designed a distributor, 
with a capacity of 300,000 (U. S.) gallons per day, 
two of which were then working, one at Birming- 
ham and one at Hanley (Staffordshire). 

The mechanical features of the distributor seem 
to have given the speaker much concern. He con- 
cluded that it would be impracticable at present to 
make the distributor wholly automatic in action, 
and described the apparatus designed, and now in 
use, as follows: 

The peculiar feature of this form of distributor is that 
the different areas to be covered at each point of the re- 
volving radius are provided for by means of two parallel 
channels running from end to end of the arm, one of 
which acts as a continuous duct communicating at short 
intervals through the intervening dividing plate with the 
other channel, which is divided up into short sections, 
each having a different sized opening into the main chan- 
nel, corresponding with the quantity of liquid to be deliv- 
ered at each point in the radius, further provision for ac- 
curate distribution being made by means of movable weirs 
so adjusted as to provide accurately for equal feeding 
over equal areas. By this means the greatest exactness 
ean be secured in the flow of the liquid at every point, 
and this is verified by the simple device of laying a 
shallow box, exactly 1 foot square, on any part of the sur- 


face of the filter, which receives just one pint of liquid 
as the distributor passes over it. 


Philadelphia, Pa., Builders. 


of the liquid should go on until the organ 
reduced to a minimum. The liquid from the . 
tank, after having rested long enough to allow 
p-ete liquefaction, should be passed into a 4j buti 
machine and distributed over a bed of hard filtering » 
tevial of a sufficient depth, gaged to pass a %-i; 


and rejected by a %-in. mesh, and the feeding ; 
effluent should be so arranged as to allow of a 
interval between each feeding to prevent the form 
of gelatinous growths, and at the same time a é 
quantity of air should be aspirated through the filter ped 
to remove the carbonic gas, and so as to provide for 
oxidizing the ammonia to nitric nitrogen. Finally. th 
effluent should be used upon land and for growing f: 
and vegetables under glass. If a great part of the island 
of Guernsey is covered with glass on account of it; 
mate, I see no reason why a corresponding capital should 
not be profitably utilized, so as to take advantage of the 
plant food obtaininable from a highly-nitrified effluent a 
a sewage outfall—even though more artificial heat is r 
quired to give the best results. 


NEW PASSENGER LOCOMOTIVES FOR THE CHICAGO 
& ALTON RY. 

In view of the heavy traffic between Chicag 
and St. Louis next year, in connection with th 
Louisiana Purchase Exposition at St. Louis, the 
Chicago & Alton Ry. intends to put in service 
some very powerful engines designed for making 
long runs with heavy trains at high speed. The 
special conditions require that the engine shal! be 
capable of hauling trains of 675 tons (about 12 
cars) at an average speed of 45 miles an hour 
Two locomotives have been built for this service 
and upon their performance will depend the fira 
design of the rest of the engines. The two new 
engines are alike in all respects with the exception 
of the driving wheels, which are 80 ins, diameter 
on one engine and 73 ins. on the other. The ex- 
perience in service will show which size is the bes 
adapted to the service. The engines were built by 
the Baldwin Locomotive Works, of Philadelphia 
Pa., to the general design of Mr. A. L. Humphrey 
Superintendent of Motive Power of the Chicago & 
Alton Ry. We are indebted both to the builders 
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FIG. 2. BOILER OF PASSENGER ENGINE; CHICAGO & ALTON RY. 


Finally, Mr. Scott-Moncrieff’s general descrip- 
tion of his “full solution of the sewage problem” 
may be given, as follows: 


The sewage should first be taken in a long narrow 
carrier, from which it escapes at right angles and at in- 
tervals about 1 yd. apart, through regulated openings, into 
a shallow grit chamber of the necessary dimensions to 
allow of the deposition of sold matter in suspension. 
From this grit tank it should be passed either through 
restricting channels, provided with gratings and upward 
through large stones, an arrangement known as a “‘culti- 


and to Mr. Humphrey for photographs, drawnss 
and other information. 

The engines are of the so-called Pacific oF 
“4-6-2” type, having a four-wheel leading truck, 
six coupled driving wheels, and a two-whee! trai- 
ing truck. Fig. 1 is a general view of one of the 
engines, with its tender. All the wheels are 
flanged, but the driving wheels are placed as close 
together as possible, so tha} the rigid wheel base 
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, y 13 ft. 9 ins. The engine with 73-in. driv- 
peels has two pneumatic traction increase 
+h truck. The cast-steel centers of thes» 
are 66 ins. diameter, while those of the 
“ety pate are 73 ins. diameter. The tender has 
, Beaeny high sides, and is mounted on truck; 
wheels and journals 514 x 10 ins 
TT! “trailing truck is of the Rushton pattern, in 
sie , the axle boxes are held in a swinging 
em e supported at the four top corners by pi- 
oe j links whose lower ends are secured at each 
a yoke extending either over or under the 
This yoke is free to move vertically, but 
terally rigid with the frame, while the 
cwinging of the links allows a free lateral move- 
‘s ent to the wheels, axles and boxes. The yoke 
may have its own springs, but in the Chicago & 
Alton engines, an equalizing lever connects the 
we hanger of the last driving spring with the 
front hanger on the yoke. The rear hanger of 
the yoke is connected to the end of an inverted 
plate spring set within the frame. A radius ban 
or radius frame has its forked end attached to the 
swinging cradle, while its forward end is pivoted 
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to a cross brace between the main frames, just 
behind the rear driving axle. This arrangement 
causes the truck axle to take a radial position on 
curves. When the engine is on a curve, the links 
supporting the cradle tend to raise the point of 
suspension, and the extra weight thus thrown 
upon the truck insures the return of the cradle to 
a central position when the engine leaves the 
curve for a tangent. The construction is such 
that the cross framing of the cradle can be kept 
down to about the level of the top of the axle 
without reducing the strength, so that a truck of 
this design can be placed under the rear end of 
an engine without interfering materially with the 
depth of the firebox or the arrangement of the 
ashpan. 

The frames have double rails extending to the 
cylinder casting, while a short heavy rail extends 
from the upper rail, over the cylinder casting and 
down to the end of the lower rail at the bumper. 
The pedestal jaws are firmly held by dovetailed 
braces bolted to the frame. Behind the rear driv- 
ing axle the frame is dropped to clear the wide 
firebox. 

The cylinders are 22 x 28 ins., with balanced 
piston valves operated from rockers on the guides. 
The connecting and coupling rods are all of I-sec- 
tion and the latter have solid ends. 

Ample steaming capacity is provided by the 
boiler, the construction of which is shown in Fig. 
-. It is of the straight-top type, with the barrel 
» ft. 10 ins. to 6 ft, 2 ins. diameter and 20 ft. long. 
The circumferential seams are welded and double 
riveted; while the longitudinal seams have double- 
riveted outside straps and large inside liner plates. 


The dome is 31% ins. diameter inside, and has its 
shell riveted to a flanged ring on the boiler. The 
dome. opening in the boiler shell is 2 ft. diameter, 
and at this point the shell is reinforced by a heavy 
liner, as shown in Fig. 2. The safety valves are 
fitted to a 414-in. hole behind the dome, the boiler 
shell being strengthened by an annular liner. The 
firebox is long and wide, wiih a flat crown sheet 
supported by crown bars. The back heads are in- 
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is in the corner (either in full forward or back 
ward motion), the traction increaser will be put 
in operation. As the lever is drawn back, how 
ever, the device is cut out and the air exhausted 
A cock in the cab enables the traction increaser 
to be cut out altogether when desired, 

These engines are the largest and heaviest ever 
built for passenger service Next to them comes 
a Prairie (or “2-6-2"') type engine built last year 
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FIG. 4. ARRANGEMENT OF TRACTION 


clined, giving a water space of 3% to Sy ins. in 
width, while the front water leg is inclined to 
clear the rear driving axles. There are two oval 
fire doors 14 x 17 ins. Fig. 3 is a cross-section 
of the firebox. The firebrick arch is supported on 
four tubes. 

A special feature of the engine having 73-in. 
driving wheels is that it is fitted with traction in- 
creasers for increasing the adhesion by transfer- 
ing to the driving wheels about 12,0(4) lbs. of the 
load normally carried by the trucks. The device 
consists of an air cylinder operating levers which 
change the fulcrum of the equalizing beam and so 
change the distribution of weight. The arrange- 
ment of the air cylinders is shown in Fig. 4, while 
the details of the mechanism are shown in Fig. 5 
The traction increaser connected with the front 
truck has an air cylinder 10 ins. diameter and 8 
ins. stroke, while that for the rear truck has a 
cylinder 12 x 10 ins. The air reservoir supplying 
these cylinders is connected with the main air 
reservoir by means of a valve set so that it will 
not open with less than 90 ibs. pressure, thus pre- 
venting the use of the traction increasers from re- 
ducing the brake-reservoir pressure below a safe 
limit. The three-way cock which controls the ap- 
plication of the device, is connected with the re- 
versing lever in such a way that when the ‘ever 
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by the Rogers Locomotive Works for the Lilinois 
Central Ry., as shown by the following table: 


C. & A. Ry Ill. C. Ry 
Type Of engine .....6ccsecr Pacific: 4-6-2 Prairie: 2-6-2 
Weight on drivers ........ 141,700 lbs.* 144,000 ibs 
Weight, total 219.800 208.000 
Driving wheels 6 ft. Sins 6 ft. 3 ins. 


22 x 28 ins 20 x 28 ins 
Heating surface . 4,078 sq. ft 3.535 sq. ft 


*About 153,700 lbs. with the traction increasers in opera 
tion. 

The general dimensions and other particulars 
of these great engines for the Chicago & Alton 
Ry. are given below in our standard style: 

New Passenger Locomotives: 
RUNNING GEAR: 

Driving wheels (6)...No.1,6ft. Lin. No. 2, 6ft. 8 ins 

Front truck wh'ls (4).No. 1,2 ft. S ins. No.2,3 6 “ 

Rear truck wheels (2)............. 

Tender wheels (8) .. 


Chicago & Alton Ry. 


Journals, driving ..Main, 10x 12 ins.; others, 9x 12 ins 
front truck, 6% = 18ins.; real truck, 8x 12 


Truck and tender wheels ...................Steel tired 
Front truck..Swing center; rear truck. .Rushton radiai 
WHEELBASE.—Driving 


engine. 
Center of truck pin to Ist driving axle...... 7 "11%" 


WEIGHT IN WORKING ORDER.—On drivers 141,700 Ibs 


On front truck. ..36,300 lbs.; on rear truck.. 41,500 
Tender, empty....65,000 Ibs.; loaded...... 154.000 
Counterbalance, conform to M. M. Assoc. rules?....No 
main rod—Cross-head end, 290 Ibs.; main 
side rods: list wh'l..140]bs.; main wh’l 520 
Cubic contents of cylinders ................- 2.3 cu. ft. 
Crosshead and guides .............../ Alligator, two-bar. 
Connecting rod, length c. to c..............10 ft. 1% ins. 
Ports....Steam 1% x 30% ins.; exhaust....3x 30% ins 
Maximum travel....5% ins.; lead..............! 3-32-in. 
lin.; exhaust lap (negative),1-16-in. 
Barrel, diam. inside smallest ring...........5 ft. 10 ins 
barrel plates. .11-16, 23-32 and %-in.; tube plate, %-in 
Horizontal and circular seams.......... Double riveted. 
reall to center 9 ft. 5 ins. 
Length of smokebox (including extension)..... 
Smokebox arrangement, conform to M, M. rules?.... 


Working steam pressure 


Length inside........ 9 ft; width inside...... 6 ft. O% in 
Depth, front 6 ft. 1% ins.; depth at back....5 “* 4% ins 
Thickness, side plates, %-in.; back plate............ %-in. 
ry crown plate %-in.; tube plate............%-in 


Stay bolts (drilled); diameter, 1 in.; pitch about 4 ins 
Water spaces, width, front.4% ins.: back & sides 31% 


TU BES.—Material....Iron; No. 11 W. G.; Number... .328 
Total area of tube openings ................ 7.17 sq. ft 

HEATING SURFACE AND GRATE AREA: 

Heating surface, tubes (interior area)........3,848 sq. ft 

= firebrick arch tubes........ 28 

Ratio total heating surface to grate area...... 1 to 75.42 


Ratio interior tube area to firebox heat. surf..1 to 7.52 
Sq. ft. of total heat. surf. to 1 cu. ft. cyl. volume.331. 
Sq. ft. of grate area to 1 cu. yd. of cyl. volume.. 4.39 
MISCELLANEOUS: 
Smokestack, height above rail ................... 15 
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New York city is celebrating its 250th anniver- 
sary this week. While it has every reason to be 
proud of its growth in population, industry, and 
wealth, its citizens should not lose sight of the 
fact that notwithstanding its rapid development 
as a community and as a municipality, it has 
scarcely more than made a beginning in meetin: 
the collective wants of its inhabitants. Much as 
has been done in the way of water supply, sewer- 
age, pavements, rapid transit, tenement reform, 
health work, and in means of recreation for the 
vast masses of people in the crowded districts, 
New York is just on the threshold of the ideal 
city. To name only a few of its present deficien- 
cies: It lacks subways for pipes and wires, with- 
out which its streets cannot be maintained in 
proper condition; its street sprinkling is still in 
the hands of private contractors, with the inevita- 
ble result that portions of the city in the greatest 
need of watered streets get least or none of that 
service; its water-works is inadequate at many 
points, and portions of the distribution system 
are antiquated; although a long period of drought 
would bring the city face to face with a water 
famine, and although it is well known that enor- 
mous quantities of water are wasted, progress in 
waste prevention is slow; public lighting has 
passed so far beyond the control of the city that 
the authorities claim that they are in the hands 
of a monopoly, and must have power to establish 
a municipal plant to escape from its exactions; 
notwithstanding the local transportation improve- 
ments now in progress much additional work of 
the same character is already needed. And so one 
might go on through a long list of other munici- 
pal wants that are either inadequately suppliea 
or wholly neglected. It is not so much that New 
York is behind other cities in these respects, for 
municipal needs everywhere are increasing more 


rapidly than population. Most of these needs de- 
mand the service of the engineering and allied 
professions, and as both the rivalry between cities 
and the growth of civic spirit is bound to increase 
and to result in the fulfilment of these and other 
needs, the usefulness and dignity of the engineer 
and his associates, is likewise sure to increase as 
the years roll on. 
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Some suggestions relating to artesian wells 
which are worthy of serious consideration have 
been made by Prof. Israel C. Russell, of the De- 
partment of Geology, University of Michigan. In 
a report on “Artesian Basins in Southwestern 
Oregon,” now in press for the U. S. Geological 
Survey, he makes some recommendations which 
have been summarized as follows by the ‘“‘News- 
Letter” of the University of Michigan: 

In every state in which artesian basins occur, laws 
should be enacted prescribing that every drill-hole in an 
artesian basin should be properly cased, that every arte- 
sian well when not in use should be securely closed, that 
every abandoned drill-hole in an artesian basin should be 
completely filled with impervious material, and that the 
observance of these laws should be rigorously enforced. 

Certainly natural resourses of such vital im- 
portance as are artesian waters, particularly those 
in the arid states, should be guarded in the in- 
terests of the public. Professor Russell also sug- 
gests that systematic public records of all wells 
should be kept. This, also, is a good idea, and 
leads us, in the absence of such records in most 
parts of the country, to call attention to the fact 
that the U. S. Geological Survey is now engaged 
on an extensive study of the artesian and other 
underground waters of the eastern and central 
portions of the United States. Much of its inves- 
tigation is necessarily carried on by correspond- 
ence, and doubtless all of it could be furthered if 
those who have information on the subject for any 
locality would co6Operate with the agents of the 
survey. A list of these for the several states can 
be secured by addressing the Hydrographic Divi- 
sion, U. S. Geological Survey, Washington, D. C. 
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Our publication two weeks ago of the official re- 
port of Mr. Wm. Pierson Judson, Deputy State 
Engineer of New York, on the feasibility of the 
Ontario route for a New York barge canal, is 
commented on by the New York “Evening Post,” 
which in reply raises the plea that it is now too 
late to discuss the question of routes for the 
barge canal. We quote as follows: 


Argument at this late date on the question of route is 
for the most part beside the mark. Only one route is pro- 
posed by the referendum bill, and if it is not adopted, 
that will undoubtedly be the end of extensive canal im- 
provement plans for a long time to come. Moreover, the 
route across the State outlined in the bill was determined 
upon by the canal advocates after the most serious and 
careful examination of other routes. The Lake Ontario 
route, which is now again being brought to the front as 
an argument against the modified Erie route improve- 
ments, was investigated and abandoned only when it 
became clear that the cost and danger of navigation for 
barges on the lake would destroy the efficiency of the 
entire canal. 

Of course it is true that the voters of the State 
ean only accept or reject the barge canal bill as 
a whole; but these voters have an entire right to 
know whether the route proposed by the bill is in- 
deed the best that could be selected; and whether 
that selection was made with a view to the inter- 
ests of the State at large or the pockets of the 
Buffalo elevator owners. What do the voters or 
the public know concerning this alleged ‘serious 
and careful examination of other routes,”’ to which 
the “Post” refers? The fact is, as the “Post” ad- 
mits, that the whole matter of route was settled 
by the canal advocates. In other words, a small 
coterie of men, many of them financially interested 
in the freight transfer business at New York city 
and Buffalo, took upon themselves the responsibil- 
ity of deciding that the State had better incur an 
additional debt of $30,000,000 to $50,000,000 rather 
than choose the Ontario route for the barge canal. 
It seems to us that the voter, who is asked to ap- 
prove this action and assume this additional bur- 
den of debt, has an interest in finding out whether 
these men were in fact acting for the benefit of the 
State’s commerce, or whether they were ‘“‘work- 
ing for their own pockets all the time.” They 
have informed the public that they rejected the 
Ontario route because it was too dangerous for 
the navigation of 1,000-ton barges. In contradic- 


tion of that statement we have presentea # 


cial report of Deputy State Engineer Jud 
we do not know where there could be for 
where an expert better qualified to ae 
ion upon this important point. 

The “Post” says that each voter will hay; 
cide for himself whether the State’s indus: 
commercial interests will be sufficiently 
by the proposed canal to be worth th. 
proposed to incur. That is undoubted), 
in forming an opinion on that point, it is 
instructive to learn to what extent the 
planned to benefit these interests, and 
extent it was planned to benefit the gr 
chants and grain elevator owners of the 
each terminus. The two things are not 
by any means, 


ai] 


Uniform municipal accounting is makine i 
progress in Ohio, thanks to the passage M sos 
1902, of a legislative bill creating a “Bureau o: } 
spection and Supervision of Public Offices Th 
bill was drawn by Mr. Allen Ripley Foot of Chi 
cago, Editor of “Public Policy.” Fortunat: 
new bureau secured the services of Mr. Har 
Chase, M. Am. Soc. M. E., an experienced py 
accountant of Boston, who is also a member) 
the uniform municipal accounting commit: 
the National Municipal League. At the 
meeting of the organization just named Mr. Chas 
read a paper describing the work done in Ohi 
Great care has been taken to prepare a system of 
accounting which, while being uniformly applica- 
ble throughout the State, will disturb as little as 
possible the methods previously in use. In gen 
eral, the new system seems to be meeting wit! 
approval, and already the five largest cities in th, 
State, Cleveland, Cincinnati, Columbus, Toledo 
and Dayton, have nearly completed, under the 
new system, their final accounts for 1. Sine 
the law requires the annual publication of ceom- 
parative statistics for the municipalities of Oni 
we may hope to have soon, for the first time, a 
valuable collection of municipal statistics, 
on fairly uniform methods of accounting and 
pilation. It is to be hoped that other States wil! 
speedily follow the example of Ohio. It may be 
added that Mr. W. D. Guilbert is State Auditor of 
Ohio. 


In a recent issue we expressed the opinion that 
macadam is used far less frequently as a founda- 
tion for brick or asphalt than it should be. In 
last year’s Report of the Paving Brick Committe 
of the Iowa Engineering Society, we find that 
macadam has been used as a foundation for brick 
pavements in the following nine cities and towns 
Cedar Rapids, Clinton, Lyons, Ottumwa, Keokuk 
Waterloo, Fort Dodge, Charles City and Musca 
tine. In some cases a course of brick laid flatwis 
was placed between the wearing course of brick 
and the macadam, but on several streets the wear 
ing course of brick was laid upon 6 ins. of macad- 
am with a cushion coat of sand between. We 
note, also, that in most of the streets wher 
macadam was used, it was bound with sand, 
which does not always give the best of results 
due largely to the tendency of the contractor to 
use an excess of sand in order to save on the 
more expensive stone. Nevertheless we fini n» 
report adverse, in so far as the sustaining quality 
of the macadam is concerned, although some of 
the streets have been in use as business streets 
for nine years. 

One of our correspondents has written of th 
excellent results in Washington, D. C., where as- 
phalt has been laid upon macadam, and we have 
yet to hear of a serious objection to its use. 


a 


In commenting in our last issue on the practic 
of securing designs by prize competitions, we re 
marked that the individual competitor usually has 
only a small chance of winning a prize, on 4 F 
count of the large number of competitors, ani 
that therefore the thought and labor invo've’! in 
the preparation of the designs is for the most part 
wasted. We considered it unnecessary to quot 
figures in support of this statement, but the v . 
next number of the “Centralblatt der Bauverwa’- 
tung” (German) contains such 4 striking piece © 


ry 


| 
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testimony on this very matter that we think it 
wrth recording here. 

In that paper are reported very briefly the re- 
cults of three prize competitions, in which the 
i rd of the judges has just been announced. In 
‘ « case of one of these, the numer of designs en- 
ed is not stated. The second, however, a com- 

tition for plans for a school building in a city 
¢ 90,000 inhabitants, brought out 77 designs! Of 
: nea five were awarded prizes: two second prizes 
‘ 1.000-Mark ($240) each, and three third prizes 
f =00-Mark ($120) each. The third case is yet 
sda striking. This was a competition for plans 
iris’ high school building in a city of 15,000 


fora®é 
s: the judges awarded one first prize of 


nhabitant ; 
($480), one second prize of 1,5 \0-Mark 
($360) and one third prize of 1,000-Mark ($240). 


The total number of designs entered in this com- 
netition was 158! These figures eall for no com- 
mentary: they speak eloquently enough concern- 
ing the great losses which such competitions en- 


tail. 


THE MOVEMENT FOR MUNICIPAL OWNERSHIP OF 
WATER-WORKS IN MAINE. 


Municipal ownership of water-works in Maine 
is growing in favor. In 1890 there were but two 
publicly-owned works against 35 owned by com- 
panies. In 18938, the city of Auburn, after a hard 
struggle to secure legislative authority, bought 
the works built by a company in 1869. Since 1893, 
three small towns have established municipal 
ownership, but, according to “The Municipal Year 
Book” for 1902, the only places of more than 3,000 
inhabitants owning their water-works were Au- 
burn, Bangor and Lewiston. The works in Bangor 
were built by the city in 1875-6, and those in Lew- 
iston were built by the city three years later. A year 
or more ago, agitation for municipal ownership at 
Waterville and Fairfield was begun. Both these 
places are supplied by the Maine Water Co., and 
finally the legislature passed an act creating the 
Kennebec Water District, including portions of 
Waterville, Fairfield, Winslow and Benton. The 
legality of the act was contested, but the State 
courts have upheld it, the people have accepted it 
by popular vote, and appraisers have been ap- 
pointed to ascertain the value of the works of the 
Maine Water Co. 

Acts creating other water districts have been 
passed, as follows: 

Gardiner Water District, including parts of Gar- 
diner, Randolph, Pittston and Farmingdale. The 
people have accepted the act, but appraisers have 
not yet been appointed. 

Brunswick & Topsham Water District; bill ac- 
cepted and $600 appropriated for surveys; ap- 
praisers not appointed. 

Augusta Water District, including parts of Au- 
gusta, Vassalboro, and Chelsea. The city coun- 
cil of Augusta has endorsed the bill, but nothing 
further has been done. A new supply, from China 
Lake, or from Silver Lake and vicinity, is pro- 
posed, the lakes being 14 and 6 miles distant, re- 
spectively. The Kennebec District also proposes 
to draw on China Lake, 8 miles distant. 

The present supply of Augusta is furnished by 
the Augusta Water Co.; the other places, so far 
as supplied, are served by three different plants, 
all owned by the Maine Water Co. 

We are indebted to Mr. W. B. Getchell, City En- 
gineer of Augusta, for the information given re- 
garding the several water districts. Mr. Getchell 
has also sent us a copy of the act incorporating 
the Gardiner Water District, which we understand 
will serve as an example of the several acts cited. 
The district created is made a public corporate 
body, and is authorized to build works to supply 
the district, and “to acquire by purchase or the 
right of eminent domain” the plant, franchises, 
and privileges of the Maine Water Co. within the 
district. In case of failure to agree on a price 
for the property named, the three trustees of the 
water district (all, including one lawyer, to be 
“chosen by the municipal officers of the city of 
Gardiner”) are authorized to take the works by 


means of a petition to the county court for the ap-- 


pointment of three Cisinterested appraisers. These 
appraisers shall ‘fix the valuation of said plant, 
property and franchises at what they are fairly 
and equitably worth, the valuation to be as of the 


date July 1, 1903.” The appraisers must file their 
report with the court within five months of their 
appointment, whereupon any judge of the court 
“may, after notice and hearing, confirm or reject 
the same, or recommit it if justice requires,’’ but 
the award “shall be conclusive as to values.” The 
act provides for requests from either side to the 
court for ‘‘separate findings of law and fact.” All 
findings of fact shall be final, but exceptions may 
be taken as to findings of law, and may be heard 
on appeal to a court of law. 

The act provides that “all individuals, firms and 
corporations, whether public, private or municipal, 
must pay the water rates established by the trus- 
tees, which rates must be “uniform within the 
territory supplied by the district.” The rates 
must be sufficient to: (1) Pay current expenses, 
and also “for such extensions and renewals as 
may become necessary; (2) pay interest on the 
bonded indebtedness incurred (as this was au- 
thorized to pay for the property of the company, 
“and for further extensions, additions and im- 
provements of said plant,” it seems to conflict with 
(1).—Ed.); (3) pay 4 annually for the extin- 
guishment of the debt. Any surplus “may be 
paid to the city of Gardiner.’ The property of the 
district is exempt from taxation. 

The act was not to become effective unless ap- 
proved by a majority of the legal voters of the 
whole district, and the sections authorizing the 
district to develop and introduce a new supply, 
and lay distributing mains were to be void unless 
the district bought the property of the Maine 
Water Co. 

It will be seen from the foregoing outline of one 
of the water district acts that the interests of 
existing companies are well guarded by the legis- 
lature, and that, on the other hand, provision is 
made to prevent municipalownership from becom 
ing a burden on the taxpayers at large. Municipal! 
works cannot be established until private works 
have been bought, and the purchase price of the 
latter must include ‘the plant, property and fran 
chises.”’ The appraisers’ report, are subject to 
approval or disapproval of the court, and law 
questions are subject to appeal. Both public and 
private consumers, under municipal ownership. 
must pay for water used, and the rates must b= 
sufficient to meet operating expenses, renewals 
and extensions, and capital charges, including in 
the latter 4% a year for the reduction of the debt 

The general provision for the payment for water 
used for public purposes is wise and just, for it en- 
«Sures, if properly carried out, a fair division of 
the cost of water service between public and pri- 
vate consumers. Good judgment will be require 1 
to establish the charges for fire protection so they 
will be fair to all concerned, in view of the fact 
that while only a little water is used for this pur- 
pose the first cost of any water-works plant is 
greatly increased to render the works ample for 
the heavy but infrequent and brief drafts upon it 
in times of fire. 

The water rates may prove to be rather high 
under the act, since they must be sufficient to meet 
extensions and provide a 4% debt-reduction fund. 
But the district appears to be authorized to ex- 
tend the works, on purchase, as it sees fit, includ- 
ing the cost in the bond issue, so that by wise 
planning the yearly extensions may be kept low 
until the debt and, consequently, the capital 
charges have been reduced. 

The outcome of this new and decided movement 
for municipal ownership of water-works in a stat> 
heretofore so backward in that regard will be 
watched with interest. However, much excite- 
ment there may have been in the agitation for 
or against the movement the resulting legislation 
seems conservative and equitable to all parties 
concerned, 


LETTERS TO THE EDITOR. 


The Design of the Buffalo Breakwater. 


Sir: Referring to the description in Engineering News 
of March 19 of the unusual slump in the breakwater at 
Buffalo, my attention has been drawn to one point 
on which no comment has been made so far, and as 
the design was, in this respect, a radical departure from 
usual practice, it seems to me that this point is one which 
should be noted. 


In the description of this breakwater printed in the En 
gineering News of May 16, 10%], it is stated: 

I. is being constructed according to the design of Major 
Symons. It will be noted that the essential features are 


the gravel hearting, carried up to elev. 10 ft. es 

The top is 12 ft. above M. L. L. . The harbor side 
slope between the depth of 12 ft. and M. L. L. Its 
on .7045. . Had the whole structure been built 


of stone its cost would have been very largely increased 
In formulating the design it was decided by Major Symons 
to use gravel for a hearting instead of rubble stone 

thus saving $31.32 per lineal foot by the cheaper and 
equally effective material. 

The gravel is dredged from the bed of the Niagara 
River. . . . The current is from 6 to 8 miles per hour 

. It is deposited by means of dump scows 
between low ridges of small rubble stone dumped along 
the toe of the slopes 

The typical cross-section shows that this gravel core has 

slopes practically parallel to those of the stone work, i. e., 
1 on 24 on the outer side, and 1 on 1g on the inner or 
harbor side. From the source and method of procuring 
and the method of depositing, the gravel, it seems certain 
that its matrix must have been very thoroughly removed 
by the time the gravel reached its final position in the 
breakwater; and clean, water-washed gravel is a material 
with little or no coherence, and is not stable when stand 
ing at steep slopes under superimposed pressure, and sub 
jected to repeated shocks such as this breakwater would 
experience from waves during a storm, 

From the typical cross-section, it appears to me that the 
pressure on the harbor side of the hearting, due to the 
rubble covering and which would tend to hold the heart 
ing in position, would be largely relieved by the concen 
tration of pressure from the revetment wall and capping 
on the angle-stone at elev ft This action 
would be much increased by the repeated impact of heavy 
seas, and at the same time the tendency of the gravel 
mound to flatten out would be greater on account of the 
increased pressure on its top and outer side due to the 
same cause. Under the action of these forces it does rot 
seem unreasonable to suppose that the rubble covering 
of the lower part of the inner slope should have moved 
inward, thus allowing the hearting to flatten out and the 
crown of the breakwater to sink. 

If this explanation of the failure is the true one, it ac 
counts for the fact, mentioned in the letter from Mr 
Hughes, printed in your issue of April 9, that the area of 
the typical sections above elev 30 ft. is practically 
the same both before and after failure; as well as for the 
incrense in width of base of about 30%, and the fact that 
the capping stones sank almost vertically and remained in 
contact with each other. 

It is quite true, as stated in your comment on Mr 
Hughes’ letter, that earth in situ must be very soft in 
deed to flow like a fluid under the pressure due to the 
weight of a structure with so broad a base, and it seems 
to me far more likely that a mound of non-coherent, 
granular material, like gravel would settle and spread out 
sideways under pressure and vibration; and in this case 
the impact of the waves being on the lake side, the move- 
ment would naturally be toward the harbor, leaving the 
lake slopes practically intact. 

It may be objected to this theory that the same con 
ditions obtain in the parts of the breakwater which re 
main intact; but it seems to me that the silting up which 
has doubtless occurred in the lower part of the older por 
tion of the breakwater would form a sufficient matrix to 
prevent, or at least very much impede, any movement of 
the gravel. Besides this, as the earth formation under 
the new portion seems to have been less solid than under 
the old, the movement in the gravel hearting may well 
have been started by a slight settlement of the foundation 

If this theory of the cause of the failure is correct, it 
would seem that there was an inherent defect in the de 
sign, in that the inner slopes were too steep, and the rubble 
mound at the toe, and the rubble covering cn the lower 
slopes, were too light to allow of the «se of so unstable a 
material as water-washed gravel for the hearting. 

Very truly yours, 
Thos. D. Pitts, Assoc. M. Am. Soc. C. F 

90 Halsey St., Brooklyn, N. Y., April 24, 1903. 

(We referred the above letter to the U. S. Engi- 
neer office at Buffalo, with a request for comments 
and have received the following reply.—Ed_.) 

Sir: Referring to the communication of Mr. Thos. D 
Pitts, Assoc. M. Am. Soc. C. E., on ‘‘The Design of the 
Buffalo Breakwater,”’ it is understood that his criticism 
of the design aims to point out that the rubble stone and 
capping stone covering is liable to slide on the slopes of 
the gravel core or hearting, and that such sliding was 
especially liable to occur in the case of the Buffalo break- 
water, due to the gravel being water-washed and robbed 
of its matrix of fine material, sand and fine gravel. 

It does not seem reasonable to assume that a heavy bed 
of stone lying on a flat slope of gravel and primarily heid 
in place by a heavy toe of stone at the base would be 
liable to an initiative tendency to slide because of lack of 
cohesion in the gravel. If the toe, or base mound, of 
stone is of sufficient weight to produce the required re- 
sistance to the thrust of the superimposed weight, the 
* gravel could not slide, and it is a well-known fact that the 
bearing power of gravel is great and that it forms a good 
foundation under proper conditions. This is well instanced 
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in the case of railroad beds and embankments where 
xravel is always sought after and used in preference to 
otber materials. 

in the case of the Buffalo breakwater a study of the 


typlieal design will, it is believed, lead to the opinion that 
the structure would be stable under normal conditions of 
foundation—that is, if founded upon a fairly stable bed; 
and, as a matter of fact, such has been proved very em- 
phatically to be the case in this identical structure, the 


liuffalo breakwater, where 6,000 ft. of the design in ques- 
tion has been built and has withstoood the tremendous 
wave force, by which it has been assailed repeatedly, for 
from two to five years, without a sign of settlement or 
disturbance of its admirable alinement. 

This 6,000 ft. of structure is founded upon the clay bed 
of Lake Erie, reinforced by strata of sand and gravel. 
The borings show that the lake bed under the section of 
breakwater that settled is pure soft clay, entirely devoid 
of this sand and gravel reinforcement. This soft clay was 
not strong enough to counteract the weight and thrust of 
the structure, and the settlement, not unlooked for and 
fully provided for in the specifications and estimates for 
the work, occurred 

The cause is fully believed to have been primarily the 
sliding out of the toe, or base mound, on and in the soft 
yielding and slippery clay, and this initial disturbance, 
in stirring up and ‘“‘puddling’’ the already soft clay bed 
and rendering it much softer, caused a vertical settlement 
in connection with the sliding action. It may be pointed 
out,.in contradiction of Mr. Pitts’ theory, that the gravel 
hearting has proved its value and bearing power in that 
the sliding action was more pronounced than the vertical 
settlement, indicating that the gravel core contributed 
largely to a reinforcement of the lake bed. 

As a matter of fact, the successful results obtained at 
Buffalo in the’use of the gravel core in rubble mound 
breakwater construction, places that design of structure in 
great favor; instead of in disfavor, as Mr. Pitts’ comments 
would imply. The design not only lessens the cost, but 
in localities where a soft bottom is met with, the gravel 
strengthens the bottom and acts as a mattress to pre- 
vent excessive settlement of materials. Experience on the 
Buffalo construction shows that the use of gravel and 
sand as a reinforcement to a yielding bottom is advisable 
to the extent admissible without exposing such material 
to wave or current action. 

Mr. Pitts has quoted from the description of the Buffalo 
breakwater, printed in the Engineering News of May 16, 
1901, in an excerpted form that is very misleading: notably 
the excerpts relating to the dredging of gravel. 

The gravel for the Buffalo breakwater was dredged in 
slack water along the shores of Squaw Island, near the 
International Bridge; not in a current of six to eight 
miles per hour as Mr. Pitts would interpret the original 
paragraph—without warrant, it may be said. 

This gravel was towed up the Niagara River in scows, 
and in a section of the river the towing had to be done 
in a current of, at times, six to eight miles per hour. For 
this towing a tug boat of more than ordinary capacity 
had to be built. This is the information conveyed by the 
original paragraph, and while somewhat differently ex- 
pressed, the original hardly warrants the excerption made 
by Mr. Pitts. 

The gravel in the scows was frequently tested and con- 
tained from 20% to 40% of sand (sand being such ma- 
terial as would pass through a sieve of 4%-in. mesh). The 
remainder of the material was pebbles and stones up to 
the size of a 3-in. cube. This gravel is known to pack 
hard when deposited and while it is necessarily largely 
free from vegetable matter and light particles that might 
enhance its cohesive qualities, it is far from ‘‘clean water- 
washed gravel’? composed mostly or entirely of pebbles 
and stones washed by a six to eight-mile current, as Mr. 
Pitts appears to infer. Very respectfully, 

John C. Quintard, M. Am. Soc., C. E., 
Principal Assistant U. S. Engineer. 
U. S. Engineer Office, 540 Federal Building, 
Buffalo, N. Y¥., May 18, 1908. 


The Effect of Forests on Flood Heights. 
Sir: In your issue of April 9, 1908, in the leading edi- 
torial, discussing forestry, you make the following state- 
ment: 


Briefly stated, the fact is that forests do not increase 
rainfall, and while they distribute the run-off from a 
given area over a somewhat longer period than would be 
occupied if the same area were cleared land, this con- 
servation of the flow is chiefly of importance in increas- 
ing the low water flow, and not in diminishing flood 
heights. 


I do not understand the logic of this argument. The 
following data may be of interest in connection with this 
discussion: 

“A striking example of the output of a barren, tree- 
less drainage basin is shown in the diagram of Queen 
Creek, Arizona, for the year 1896. In this diagram the 
vertical axis indicates volumes discharged, and the hori- 
zontal axis indicates time. This stream discharges only 
in violent freshets, recurring usually as great flood-waves, 
subsiding almost as rapidly as they arise. By making 
from two to three current-meter measurements of each 
of these freshets, and keeping an hourly record of the 
gage height, the discharge has been approximated. The 


floods are usually not to exceed twelve hours in dura- 
tion. During a large portion of the year the channel is 
nearly dry. Queen Creek rises in the mountains to the 
southeast of Phoenix, Ariz., and flows in a general south- 
westerly direction, losing itself in the desert north of the 
Gila River Indian Reservation. The area of the drainage 
basin is 143 sq. miles, of which 61% is above an eleva- 
tion of 3,000 ft. and 39% below that elevation. The annual 
discharge is approximately 10,000 acre-ft. The basin is 
almost entirely bare, there being a few pinon trees and 
very little brush or grass. The following table of dis- 
charge for the year 186 for Queen Creek is taken from 
the Eighteenth Annual Report of the Geological Survey, 
Part 4, Hydrography. It represents a typical year’s out- 
put: 


Month, --Discharge in second-ft.— 

1896. Max. Min. Mean. 

2 2.0 2.0 
x 2 1.0 1.5 
wesc 1 1.0 1.0 
9,000 0.0 121.6 
1,433 0.6 13.1 
3,428 0.5 171. 


“In contrast with Queen Creek in Arizona, a diagram 
is given showing the discharge of Cedar Creek, Washing- 
ton, for the year 1897. The point of measurement of this 
stream is at Clifford’s bridge, in section 19, town 22 north, 
range 7 east, Willamette Meridian. The drainage area is 
estimated to be 143 sq. miles, and it therefore is the same 
as the area of the basin of Queen Creek. The basin of 
Cedar Creek lies on the westérn slope of the Cascade 
mountains. It is heavily timbered, and in addition the 
ground is covered with a very heavy growth of ferns and 
moss. The precipitation for the year 1897 was about 93 
inches in the lower portion of the basin, and is estimated 
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Discharge of Queen Creek, at Whitlow’s Ranch,* 
Arizona, 1896-97. 


to have been as great as 150 inches on the mountain sum- 
mits. The rainfall of the Queen Creek basin is esti- 
mated to be about 15 ins. The maximum flood discharge 
in 1896 on Queen Creek was 9,000 cu. ft. per second, and 
the maximum discharge of Cedar Creek in 1897 was 
3,601 cu. ft. per second. The mean discharge for Queen 
Creek was 15 cu. ft. per second, and for Cedar Creek 
1,089 cu. ft. per second. While Queen Creek is frequently 
dry, the minimum discharge of Cedar Creek during the 
period in question was never less than 27% of the mean 
for the year. These two streams represent extreme types. 
The radical difference in their character is believed to be 
largely due to the difference in forest cover. The dis- 
charge of Cedar Creek for the year 1897 is believed to be 
fairly representative. The following table of discharge is 
taken from the Nineteenth Annual Report of the Geo- 
logical Survey, Part 4, Hydrography:”’ 


Estimated monthly discharge of Cedar Creek near Seattle, 
ashington. Drainage area, 143 sq. miles. 


Month, -Discharge in second-ft. 
1897 Max. . in. Mean 
2,812 815 1,480 
1,366 723 901 
bard 1,410 780 1,060 
‘au 561 342 7 
418 311 S50 
4383 294 339 
3,155 323 1,318 
3,601 204 1,089 


It will be noted that the vertical scale showing the 
discharge is twice as large on the Cedar Creek diagram as 
on that of Queen Creek. If they were on the same scale 
the contrast would be greater. 

Queen Creek, in Arizona, being from a treeless drainage 
basin, carries excessive amounts of silt. Cedar Creek is 
a clear stream. Yours very truly, 

J. B. Lippincott. 

Los Angeles, Cal., May 7, 1903. 


(Our correspondent’s comparison is c 
most interesting one. We freely admit 
statement which he quotes would not 
streams in an arid region. As to stre: 
humid region, we may explain the log.c 
our statement was based as follows: 

The maximum flood flow from a drainag; 
in a humid region is produced as a rule eitl 
rain falling at a time when the ground is h 
covered with snow or by a heavy rainfa 
curring at a time when the ground is 
saturated from previous rains. When rai: 
under such conditions, the rate of run-off. 
lieve, will be about the same whether the c 
is covered by forest or not. 

Of course it may be said that even when rai 
falls on saturated ground the run-off will be rn 
rapid from a hard barren desert tract than f 
a region covered with primeval forest gre 
such as that in the Cascade Mountains abov. 
scribed. But such a comparison is not a fair 
We are discussing, it must be remembered, 
effect of forestry on stream run-off, and any fai 
comparison must be made between forest tract: 
and cleared tracts in the same region. Take, fo 
example, such floods as those which occurred in 
West Virginia and North Carolina in the summe; 
of 1901 (described in Engineering News of Aug 
7, 1902). A large part of the area subjected to 
these floods is heavily forested; yet the streams 
rose so suddenly as to cause great destruction of 
property and even the loss of lives. It is difficult 
to believe that the floods could have been much 
more severe had the land on which the rain fe!] 
been generally cleared. 

Of course theoretically it may be argued that 
the run-off from a forested region, even in floods, 


alr 


APRIL] MAY | Ue ocr nov OFT 
12 | 1920 20 | 10 20 
TTT 
Sec FH 
3 
| 
3 000 
| 
2.500) 
| | 
| 
1,500) — 
1] 
500 


Discharge of Cedar River, Near Seattle, Washing- 
ton, 1897. 


is distributed over a longer time, and so the flood 
height is less. The practical point on which we 
endeavored to lay stress, however, remains true: 
that the effect of a forest cover on the flow from 
a drainage area “is chiefly of importance in in- 
creasing the low water flow and not in diminish- 
ing flood heights.’’ Extreme floods occur, as 
every one knows, on rivers which drain a heavily 
forested region, and even though their height may 
be somewhat diminished because of the retarda- 
tion of the run-off, it can hardly be claimed that 
forestation is a practical remedy for floods. 

On the other hand, the forest cover is of very 
great practical importance in maintaining the 
low water flow of streams, as the diagrams fur- 
nished by our correspondent give ample evidence 

Finally, we may note that the editorial to which 
our correspondent refers in our issue of April 9 
related principally to the floods in great rivers 
like the Ohio and Mississippi, and not to the flow 
in small streams such as those cited by our corr: 
spondent. In these great rivers the flood wave is 
of such duration that the retarding effect of fores: 
cover on the basins supplying the rivers affects 
its maximum height very little—Ed.) 


The Union Engineering Society House. 


Sir: If not too late, I beg to transmit herewith my 
reply to your letter of the 8th inst., concerning the Eng'- 
neering Building, which it is proposed to erect in the 
city of New York. 

It was only by dint of much conscientious and painstak- 
ing work on the part of men usually busy with pro- 
fessional cares, that the American Society of Civil Eng: 
neers has, during its existence of ove fifty years, built 
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a representative membership, the lowering of whose 
dard in any possible degree would be a distinct los» 
engineering profession. The material force and 
ty of the Society is demonstrated, moreover, by the 
that it owns, practically free of debt, a handsome 
e valued at several hundred thousand dollars. It ts 
y natural, therefore, that the proposed association with 
. ,eering Societies of more recent origin, involved in 
ceptance of Mr. Carnegie’s splendid offer, should 
viewed by a large proportion of the membership of the 
\merican Society of Civil Engineers with some concern. 
it is quite clear, however, that the profession has been 
ueht by Mr. Carnegie’s offer face to face with an 
ial condition calling for prompt and decisive action. 
r one, am of the opinion that the same spirit which 
elevated the American Society of Civil Engineers to 
present high position, will be amply able to maintain 
ud preserve its individuality, even if housed under the 
me roof with organizations, whose standard of mem- 
ship, like our own, must improve from year to year, 
i prerequisite of their very existence. 
« fair to all the engineering societies to expect, how- 
that the Union Building be planned to enable each 
\yeanization to preserve its distinctive characteristics to 
the fullest extent. A modern office building contains in- 
terests diversified to an almost unlimited extent, while 
business rivals are not unfrequently found on adjoining 
doors. There should in consequence be no difficulty in 
uitably allotting the floor space in the proposed building 
in such a manner that each organization may carry on 
its own work in the most advantageous manner, and in 
s own way. 
With best wishes for the success of the project, I re- 
main, very truly yours, 


J. V. W. Reynders. 


Steelton, Pa., May 19, 1903. 


The Union Engineering Building Project. 


Sir: At the solicitation of a number of representative 
members of the American Society of Civil Engineers with 
whom I have corresponded or conferred regarding the 
proposition which has been suddenly urged, that the So- 
ciety should immediately reverse its long-established policy 
and enter into a business partnership with three other 
technical societies and a social club in the joint ownership 
and occupation of a building to be erected in whole or in 
part with funds contributed by Mr. Andrew Carnegie, on 
land to be purchased by the affiliated organizations, I ask 
your publication of the views which many members enter- 
tain on the subject, as I understand them. 

The idea of having all Engineering Societies under one 
roof is not a new one. It has been discussed for about 
twenty-five years. Within that period a number of or- 
ganizations have been founded by specialists in various 
branches of engineering, who have not been willing to 
limit their aspirations for control or for prominence of the 
specialty to which they were devoted, by submission to the 
restriction imposed by the American Sotiety of Civil Engi- 
neers, in which no specialty of engineering practice is 
given a predominance. 

That Society having attained a standing and a prestige 
as a National ONrganization of broad scope, many mem- 
bers of the other societies of specialists, who either could 
not or would not join the American Society of Civil Engi- 
neers, have naturally been desirous that some affiliation 
with that Society should be effected, which would place 
their own organization on a par with the older one in the 
estimation of the general public. 

The idea of a common house and library for all has 
been the usual one brought forward. Some members of the 
American Society of Civil Engineers have long advocated 
the erection by the Society of a house large enough to 
accommodate other associations also. One of the ob- 
stacles to carrying out this idea has been the difficulty of 
providing for the financial security of an enterprise in- 
volving so great an expenditure, for the accommodation of 
parties of variable and uncertain resources and untried 
methods of management. 

The present proposition originated thus: 

In an after-dinner speech on the occasion of the founding 
of the Library of the Institute of Electrical Engineers, of 
which I cannot find any notice in Engineering News, but 
which is stated to have occurred on February 9th last, 
Mr. Scott, the President of the Institute, dwelt upon the 
desirability of a building which should be the home of all 
Engineering Societies. Mr. Carnegie, who was present, 
was struck with the idea and the next day expressed to 
Mr. Scott his willingness to aid in carrying it out. Mr. 
Scott consulted hurriedly with a few members of the vari- 
ous societies and also some members of the Engineers’ 
Club, which is not a technical association in any sense, 
except in name, and is known chiefly as a convenient meet- 
ing place for engineers, contractors and sales agents. The 
attention of Mr. Scott and the other conferees was called 
to the fact that the American Society of Civil Engineers 
had several times refused to entertain such a proposition, 
but the majority of those consulted thought the scheme 
might be worked out, and they so informed Mr. Carnegie 
on Feb. 14th, and he thereupon wrote a letter offering to 
give to the American Society of Civil Engineers, the 
American Society of Mechanical Engineers, the American 


Institute of Mining Engineers, the American Institute of 
Electrical Engineers and the Engineers’ Club, one million 
dollars towards the erection of ‘‘a suitable Union Building 
for them all.’’ 


Stringent obligations of secrecy were imposed on the 
dozen persons who were cognizant of this offer, until 
options could be secured on pro y adjoining the site 


which the Engineers’ Club had selected for a home, so 
that it was not until May 3d that any intimation whatever 
was given even to the members of the Board of Direction 
of the American Society of Civil that it 
proposed to involve the Society in a speculation requiring 
the expenditure of nearly two million dollars I have 
been a member of that Board for two years and a half and 
have attended every meeting, and that I was 
pretty well acquainted with the affairs and 
policy, but I knew nothing whatever of this scheme until | 
saw in the daily newspapers of May 4 that Mr. Carnegie 
had made this gift and the A. S. C. E. was going to ic- 
cept it, and the next day I received by mail a printed 
pamphlet marked ‘‘confidential,’’ in which an elaborate 
project was outlined for a partnership of the parties con- 
cerned and the directors of the various societies were re 
quested to attend a meeting on May 7 at the A. S.C. E 
for 
as proposed and as a 


Engineers, was 


thought 


Society's 


House to ratify the proposition, and to accept the gift 
all alike. That meeting was held 
matter of self-protection some of our directors were pres- 
ent and prevented the passage of an elaborate 
resolutions put forward by the promoters and substitured 
for them a simple vote of thank to Mr. 
generous offer. 


set of 
Carnegie for his 


A few days later, the governing boards of three of the 
societies affected formally accepted the and 
asked for a committee of conference. The American So- 
ciety of Civil Engineers not being a monarchy, or under 
one-man rule; nor an oligarchy, or under clique rule; but 
a pure democracy in which the majority rules, the Board 
of Directors have no authority to reverse its well-estab- 
lished policy without a referendum, but thought it best, at 
an informal meeting held May 13, at which 
were present, to request a committee of three to attend 
the meeting of the committee asked for, in 
order to try and find out what the promoters had to sug- 
gest in the way of a division of the expense of the pur- 
chase of land, amounting to over half a million dollars, 
arrangement and management of the building, et, cetera, 
in case the A. S. C. E. should conclude to go into the part- 
nership. That was all they had any authority to do in the 
matter. The conference committee does not appear to have 
had any ideas to suggest, notwithstanding their having 
undertaken an enormous trust involving difficult questions 
of law, of finance and of policy. They only asked that 
the several societies named in the offer should go it blind, 
accept the offer and settle the details afterwards, instead 
of giving them something definite to vote upon before 
accepting or refusing. 

Inasmuch as this matter will probably be considerably 
discussed at the Asheville Convention of the A. S. C. E. 
on June 9, it behooves the members of the A. S. C. EF. to 
carefully consider the question in all its bearings and give 
time for reflection before voting. There is no hurry about 
it, for Mr. Carnegie has said that the declination of his 
offer by one of the organizations would not affect his offer 
of a Union Building to the others. 

In common with many members whom I have consulted, 
I think that the old-established policy of the American 
Society of Civil Engineers should be upheld unless some 
very strong arguments can be brought forward in sup- 
port of a reversal of that policy. 

That policy may, I think, be thus stated: 


The Society is not an educational institution nor a com- 
mercial exchange, but an association of men who have 
acquired such an education and practical training in any 
branch of Civil Engineering as to warrant their being 
classed as members of a Profession and not simply as ex- 
pert mechanics or skilful tradesmen. Juniors and Asso- 
ciates are affiliated with them, but not on a membership 
basis, and they have no voice in the management of the 
Society. Full membership of the Society is intended to 
carry with it, so far as is practicable in any such cr- 
ganization, a guarantee of the mental, moral and prac- 
tical fitness of a man to be ranked as a Professional Civil 
Engineer. 

It is not consistent with the aims and purposes of this 
Society for it to become associated with other associa- 
tions having a lower standard of membership, in such a 
way as to lead either the members of such organizations 
or the general public to assume that all the persons so 
associated stand on the same professional plane. 


proposition 


13 members 


conference 


While it is unquestionably true that there are in the 
various other engineering societies, many members who 
rank as high professionally as any members of the Ameri- 
can Society of Civil Engineers, and about two hundred and 
fifty of them are also members of the A. S. C. E., the only 
reason for the existence of the other societies is that there 
have been and always will be, a good many men who feel 
the need of an Association, but are either unable or un- 
willing to comply with the requirements of the American 
Society of Civil Engineers as to full membership and who 
prefer to be members only of such an organization as will 
accord to them the privileges of the highest grade of 


membership and participation in 
ganization. 

The American Society of Civil Engineers has never been 
disposed to engage 
with such societies 


the control of the cr- 


in any such business or professional 
as would lead to a general im- 
pression of the equality of the professional standing of all 
the parties to the alliance 

It is 


Engineers 


alliance 


now proposed 
shall unite 


also with an unprofessional 


that the 


with 


American Society of Civil 
technical and 
social commercial or 
in the a Union Build 
ng for them all. In the deed of gift all the societies are 
grouped as co-ordinate and equal 


other societies 
and 


ganization, acceptance of a gift of 


In the scheme of co 


operation proposed by the promoters of the project, all 
the recipients of the gift of a house are designated as 
‘tenants in common, share and share alike.”’ The lib 


raries are proposed to be merged in one and the audito 
riums are to be used by all alike. The purchase of the 
land on which the building is to stand is to be shared in 
by all. 1 cannot believe that such a merging of the in 
dividuality of the Society is desirable 

Leaving out of account the moral considerations 
have heretofore influenced the action of the 
Civil 


which 
American So 
only the busi- 
ness features of the proposed merger, it appears that the 
American Society of Civil Engineers owns and occupies a 
commodious house built for its use, which has cost about 
$250,000 and on which there is a mortgage of $55,000, which 
is being rapidly paid off from current receipts. 
a library of over 40,000 volumes, 
Mechanical Engineers 


ciety of Engineers and considering 


It also has 
valued at $50,000. The 
own property valued at $80,000 
‘the Mining Engineers own no property, have a small lib 
rary and say they do not want a buiiding. The Electrical 
Engineers own no property, but have a building fund of 
$50,000 and have begun a library. The Engineers’ Club 
own no property and have no library worth mentioning 

Here then is one successful corporation which has both 
cash and credit and has shown its ability to manage a 
large and growing business. It is asked to go blindly into 
a partnership with four other concerns which so far have 
uot displayed their ability in that line, in the purchase of 
half a million dollars worth of land and the control of 
a million-dollar house. The instant that it accepts the 
proposition it is at the mercy of the majority of the hold- 
ers of the interest. Its own property must be sacrificed 
and the proceeds put into a speculation in which they 
will be liable to confiscation to meet a possible deficit of 
payment of interest by one or more of the partuers who 
will be obliged to make a heavy loan on the property in 
order to get into it at all. 

The proposition to create this partnership has not pro 
ceded from the party which has cash and credit, but from 
others who have little, but who are striving to produce the 
impression that it is essential to the prosperity of the en- 
gineering profession that the partnership should be con- 
suymmated immediately without any opportunity being 
given for the adjustment of an equitable basis of centrol of 
the property beforehand. 

If the majority of the members of hte American Society 
of Civil Engineers want to go into the partnership, well 
and good. But they ought to be given a chance to think 
over the pros and cons. 

J. J. R. Croes. 


6S Broad St., New York City, May 25, 1903. 


(In commenting on the Union Engineering 
Building project, two weeks ago, we urged the 
members of the American Society of Civil Engi- 
neers to consider the matter without prejudice 
and with regard to the future of the profession 
rather than the past. We have the same thought 
in mind as we read what Mr. Croes has to say 
above concerning the events of 25 years ago. There 
is doubtless plenty of unwritten history concern- 
ing the rivalries and heart-burnings and jealous- 
ies which have prevailed in the past between dif- 
ferent organizations of engineers—or rather be- 
tween the few controlling spirits in these organi- 
zations—but is it wise or profitable or beneficial 
to the profession to bring these matters into prom- 
inence at the present day? We believe that the 
profession has outgrown these things, and that 
among the members of the American Society of 
Civil Engineers in general there is no disposition 
to claim any superiority for one branch of the 
profession over another. 

As for claiming precedence for the Civil Engi- 
neers’ Society as an institution of broader scope 
than the other societies, we should face facts and 
not theories. Notwithstanding the broad signifi- 
cance of the term “civil engineer,” as originally 
coined, at the present day “civil engineering’”’ has 
come to be a distinct branch of the profession, 
and the American Society of Civil Engineers has 
come to represent this branch and not the entire 
range of engineering work. This has come about 
in the natural order of events; and in the same 
way organizations of engineers devoted to other 
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branches of the profession have grown up, and 
have become great, strong, widely known and in- 
fluential 

Mr. Croes says: 

The only reason for the existence of the other societies 
is that there have been and always will be a good many 
men who feel the need of an Association; but are either 
unable or unwilling to comply with the requirements of 
oo  -pueaae Society of Civil Engineers as to full mem- 

If this theory of Mr. Croes is true, there is abso- 
lutely no need of the societies devoted to mechan- 
ical engineering, mining engineering, electrical en- 
gineering, naval architecture, railway eng neering, 
testing materials, engineering education and so on 
through a long list. The many thousands of engi- 
neers belonging to these various societies have 
joined them only because, forsooth, they were un- 
able to obtain admission as “full members” to the 
American Society of Civil Engineers! We need not 
say how far removed such an idea is from the 
actual state of affairs. Such an idea wholly ig- 
nores and overlooks the vast development and 
specialization which has taken place in the engi- 
neering profession during the past half-century. 
When the engineers’ sole work was the building 
of canals and railways, one society of engineers 
was comprehensive enough to embrace the whole 
profession; but those are the conditions of half 
a century ago. 

Again Mr. Croes says: 

It is not consistent with the aims and purpose of this 
Society for it to become associated with other associations 
having a lower standard of membership in such a way as 
to lead either the members of such organizations or the 
general public to assume that all the persons so associated 
stand on the same professional plane. . . . I cannot be- 
lieve that such a merging of the individualty of the Society 
is desirable. 

Again we must repeat our appeal that the mat- 
ter should be considered without prejudice. The 
proposition before the societies is not affiliation 
or merger of the several societies in any sense. 
Each will be exactly as free to carry on its own 
business in its own way and to maintain its own 
standards as it is at the present time. There is no 
proposition for union or consolidation. All that 
is proposed is coéperation in the ownership and 
occupation of a great building. As for the fear 
expressed that the general public will confuse 
the different societies and will imagine that ali 
“stand on the same ‘professional plane,” it is diffi- 
cult for us to take such an objection serioysly. 
What does the general public, or even that por- 
tion of the general public which employs engi- 
neers, know or care about the intricacies of the 
rules for admission of members to the various so- 
cieties? What layman knows even the difference 
between a “Full Member” and an ‘Associate 
Member,” or an “Associate” or a ‘‘Fellow,” in the 
American Society of Civil Engineers? These fine 
distinctions are well enough, perhaps, inside the 
profession; but let us not get an exaggerated idea 
of their importance. 

Turning now to Mr. Croes’ comparison of the 
financial status of the several societies, it seems 
to us that this argument loses its potency, when it 
is recalled that through Mr. Carnegies generosity, 
the financial problems in connection with the pro- 
posed codperation have been reduced to very small 
proportions. The American Society of Civil Engi- 
neers owes its present house and library largely 
to the generous contributions of wealthy mem- 
bers. Now comes forward Mr. Carnegie, a mem- 
ber of the Mining and Mechanical Engineering So- 
cieties, and offers to build a million-dollar building 
for all the societies. Is it exactly fitting under 
such conditions for tht American Society of Civil 
Engineers to emphasize its own wealth and pros- 
perity as compared with its sister societies? Par- 
ticularly when the fact is that each of these socie- 
ties is likely to be able to bear its full share of the 
financial responsibility in connection with the pro- 
posed land purchase without difficulty. 

We might say much more in answer to Mr. 
Croes’ arguments; but time and space forbid. This 
much, however, must be said: If the prevailing 
temper of the American Society of Civil Engineers 
toward its sister societies were correctly repre- 
sented by Mr. Croes, there would be most em- 
phatie dissent in all these societies at anything in 
the way of codperation with the Civil Engineers. 
These societies have made and can make their own 
reputation without help from any other organi- 


zation, and have no desire whatever to shine by 
borrowed light. 

We are very glad to beleve that the sentiments 
of the above letter are not held by any consider- 
able proportion of the Civil Engineers’ member- 
ship, and in proof of this assertion we may cite 
the numerous letters from leading members of the 
Society printed in our last two issues, present- 
ing an overwhelming opinion in favor of the pro- 
posed coéperation and expressing in the high:st 
degree sentiments of hearty good will and frater- 
nity toward the other organizations of engineers. 
—Ed.) 


Notes and Queries. 


F. D. H., Los Angeles, Cal., writes: 

Will you kindly advise me through the columns of your 
paper if The Master Car Builders’ Association has 
adopted any standard for minimum clearance above 
top of rail, for the nuts of column bolts in ear-truck 
construction; if so, what is such minimum clearance? If 
no minimum clearance has been adopted, will you tell 
me the minimum clearance in general use. 

We-fimd no standard for this dimension in the list of 
M. C. B. standards. In any ordinary type of truck with 
33-in. wheels there is no object in bringing the column 
bolts far enough down to be in danger of hitting anything. 
In the 80,000-lb. gondola car of the Chicago & Alton Ry., 
illustrated in our issue of Feb. 26, the clearance is about 
7 ins. 

H. A. S. wishes references to tests of concrete-steel or 
of large-sized cement pipe under 50 to 76 Ibs. pressure. 

There appears to be very little published information 
on the subject. We shall be glad to have our attention 
called to other references besides the following: 

Tests of Joints in Vitrified Sewer Pipes. By M. A. 
Howe. Eng. News, 1892, II.—252, 256; 1895, I.—12, 19, 26. 

Tests of Vitrified Water Pipe at Peoria, Ill. By D. H. 
Maury, Jr. Eng. News, 1896, I.—341. 

European Methods of Testing Cement and Clay Pipes. 
Eng. News, 1898, II.—151. 

Test of Concrete and Expanded Metal Conduit for 
Jersey City Water Supply. Eng. News, 1900, II.—142. 


A correspondent has some indicator diagrams from a 
compound engine. He has plotted these so as to bring the 
high-pressure card in its proper theoretical position with 
regard to the low-pressure card, the front and rear ends 
of the cylinders being plotted side by side instead of 
superposed. The high-pressure cylinder develops 8) 
I. HP., while the low-pressure indicates 850. He asks 
whether each of the high-pressure cards should be marked 
800 I. HP. and each of the low-pressure cards 850 I. HP., 
or whether the figures 400 and 425 I. HP. should be used. 

The cards from front and rear end of each cylinder are 
usually superposed in such diagrams, and there is then no 
need for the above question. However, the two ends of 
a cylinder for various reasons may not be doing equal 
amounts of work, and to emphasize this fact the power 
developed in each end may be stated separately. In this 
case it would be proper to put an explanatory note on 
the diagram, stating the total power developed in each 
cylinder and also the total power developed by the engine. 


G. E. L. asks the following: 


We note a remark by Mr. Santos Dumont, in relation 
to motors for propelling his airship, that the weight of 
such motors had been reduced to 6 lbs. per I. HP. Can 
you give us the address of parties building thes® motors 
for any purpose? Are there any such in America? We 
presume Dumont was speaking of gasoline motors, and it 
is this type of motor we refer to. 


We do not believe that motors anywhere near as light 
as this are built for the market. We do not know who 
built the engine of Mr. Santos Dumont. For special ex- 
periments motors have been built in America of extreme 
lightness, but we believe that the figure of 6 Ibs. per 
I. HP. has not been reached in the past. Perhaps some of 
our readers can give information on this subject. 


In our report of the beginning of a triangulation of 
New York city, on page 456, 457, of our last issue, one 
or two errors were made. The following corrects these 
and presents some additional information: 

The existing work of triangulation in New York city 
comprises a complete triangulation of the borough of the 
Bronx, made some years ago, and in addition some meas- 
urements of angles between stations in some of the other 
boroughs. With the exception of that done in the Bronx, 
this work cannot be used as part of the present triangula- 
tion. As the apparatus and methods used on the Bronx 
triangulation differ from those used on the Coast & Geo- 
detic Survey, the value of that work as part of the com- 
prehensive triangulation now being carried out will be 
determined later, and for the present the Bronx will not 
be included in the network. The steps leading up to the 
actual beginning of the present work were as follows: The 
new charter of Greater New York re-enacted the provision 
of the original charter that a triangulation of the city 
was to be made under an engineer experienced in pr. .ce 
surveying and qualified by a civil service examination, 
with the amendment that the direction of the work was 
transferred from the Commissioner of Public Works to the 


Presidents of the several boroughs. About a yea 
occurred to Mr. Nelson P. Lewis, Engineer of the 
of Estimate and Apportionment, that it would mi 
desirable to have the assistance of the U. s 
Geodetic Survey in the triangulation, and after <o; 
respondence with Superintendent Tittmann of that 
a provisional agreement was drawn up by the latt: 
basis for such co-operation. In order to enable t} 
to take advantage of this plan, an amendment 
charter was passed at the last session of the leg 
of New York State, and became operative about 
weeks ago when the Governor signed the mencure 
Board of Estimate and Apportionment at once co 

the provisional agreement with the Survey into a 

and the latter delegated Mr. Mosman as Director 
triangulation. As we related in our article on the 

Mr. Mosman has already established an office (189 
tague St., Brooklyn,) as headquarters for the wor 

it is expected that a large part of the primary uw 
will have been observed by the end of the present s 
The remainder of the work comprises fixing and dete: 
ing secondary points at intervals of 5,000 to 10.(KK) 
over the whole of Brooklyn, Queens and Richmond 
the upper portion of Manhattan boroughs. The col 
tion of the spherical co-ordinates (latitude, longi 
azimuth of connecting lines) of all these Points wij 
supplemented by calculating the rectangular co-ord 

of each point from some fixed origin in each borough 
true medidians and parallels passing through that oriv 


THE UNION HOME FOR ENGINEERS.* 


From the time when Mr. Carnegie’s offer of the m 
wherewith to build a common home was made known to 
the five engineering societies in this city, it seemed prot 
able that at least three would eagerly accept. About the 
others, there was room for doubt. The mining engines 
are not incorporated, and it has been understood that (} 
did not want to be. The obstacle to such a step is merely 
technical and can easily be overcome. Entirely unfor: 
seen circumstances have arisen, and will undoubtedly lead 
that body to look at the question in a new light. 

The civil engineers had a fine new building of their 
own, to which they had become attached, and they were 
naturally reluctant to chamge. Moreover, a local periodical 
which might be supposed to represent them discredited 
the idea of co-operation, and thought that not one yote 
out of ten in the society would be cast in its favor. From 
the editorial attitude of another periodical, ‘Engineering 
News,"’ it quickly became evident that in some quarter 
the project was warmly favored. From the tenor of lett: 
from subscribers in last week’s issue of ‘‘Engineering 
News,’’ moreover, it would seem that about five civil 
eugineers approve the idea to one who is opposed. Thus, 
the outlook has distinctly improved in the last thre« 
weeks. 

The question of accepting or declining Mr. Carnegie 
proposition will be, and ought to be, settled only by the 
men to whom it was addressed. They are entirely com- 
petent to judge what is for their own interests. Neverth« 
less, the outside world cannot help forming opinions of 
its own. Affiliation, which involves no sacrifice of inde 
pendence, is of unquestionable advantage in such cr 
ganizations as the American and British Associations for 
the Advancement of Science. Sciences which are dis- 
tictly different in name and apparently dissimilar in aim 
are often related in certain particulars. How much closer 
is the bond between the branches of one profession! When 
the Pennsylvania Railroad Company decided to establish 
a terminal in this city and adopt a new system of ftrac- 
tion, it found that it needed the advice of men familiar 
with the latest advances in civil, mechanical, mining and 
electrical engineering. Is this instance unique? Will 
there not always be a need for co-operation between in 
dividual representatives of these departments of know!- 
edge and between the associations to which they belong? 


A LARGE GAS ENGINE PLANT is to be built for the 
Velardena Mining & Smelting Co. of Velardena (Durango), 
Mexico. This plant will comprise gas engines aggrega! 
ing 2,000 HP., operating from a central power station 
an ore concentrating mill, pumps and hoists at six of 
the company’s mines, located within a radius of 10 miles 
This plant will be built by the new Loomis-Pettibone 
Gas Machinery Co. of New York, which also has co! 
tracts for gas engine plants driving electric generators 
one of these is a 1,200-HP. plant for the Rockland Ele: 
tric Co., Hillburn, N. Y., and the other for the Potosina 
Electric Co. of San Luis Potosi, Mexico. The company 
states that it is producing power with a consumption of 
214 Ibs. of wood or 1 Ib. of good bituminous coal per 
brake HP. per hour. 


a 
> 


HIGH STEAM ECONOMY was shown in tests recently 
made on an English engine by Prof. J. A. Ewing. The 
engine is a tandem compound of 300 HP., built by Easton 
& Co., of Erith, England. It had poppet valves on the 
high-pressure and Corliss valves on the low-pressure cy- 
linder. A reheating receiver was located between the tw ° 


*From the New York “Tribune,” Way 25. 
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oders and was heated by the live steam passing to the 
pressure cylinder. The boiler furnished steam at 150 


high 


,. »ressure, but before going to the engine this passed 
an independently-fired superheater which raised 
-emperature to about 800° F. The temperature of the 
arriving at the engine was about 580° F., about 

ito? having been lost in the reheater. The exhaust from 


. jow-pressure cylinder went to a jet condenser. The 

e m consumption was taken at different loads, a dynamo 
hoi! a direct-connected to the engine. The weight of steam 
at ‘ound from the feed-water supplied, while indicators 


are used to give the power of the engine. The results 
htained are as follows: 
Effective Ratio of —No. of lbs of steam.— 
electrical -HP. Total Per Per 
output to per I.HP. electric 
N 1. HP. KW. E.HP. I.HP. hour hour. unit 
1 312 190) 255 82 2,925 9.4 15.4 
239 «=: 1438 192 2,150 9.0 15.0 
47 3.5 4.8 975 ee 


rhe coal consumption was about 1.41 Ibs. of coal per in- 
dicated horse-power per hour. The indicated power at no 
load was about 28 HP., and the dynamo running on open 
cireuit, but with full excitation consumed 14 HP. more. 
rhe dynamo loss at full load was about 29 HP. The con- 
genser was operated from the tail-rod of the engine; the 
teea-pump was a separately steam-driven unit, and its 
steam consumption is not included in the figures given. 
At 140 Ibs. pressure, the 9 Ibs. of steam, superheated to 800° 
¥., correspond, in heat contained, to about 10.4 lbs. satu- 
rured steam of the same pressure. No economizer was used, 
and the boiler was worked to about half capacity only, so 
that the figure for coal consumption might be lowered. 

MOTOR CAR MANUFACTURE in Great Britain is thus 
commented on by Mr. William Wier in a paper recently 
read before the Scottish Automobile Club: 


The present position of the industry in this country ap- 
pears to be that we are able to build about 2,500 cars per 
annum of many different patterns, and that we import 
about 3,4) cars per annum. Next, that in the design of 
our cars we have practically nothing to learn from our 
competitors, as it has been demonstrated repeatedly that 
we can now build good, reliable and serviceable cars. 
Next, that with very few exceptions, none of our manu- 
facturing concerns have up to the present made any con- 
siderable profit on the sale of their cars. 


MUNICIPAL CIVIL SERVICE EXAMINATIONS have 
their bad as well as their good features, as is shown by 
facts recently brought out in New York, and reported in 
the “Engineering Review’’ for April. Two young men who 
had gone through college and law school together, be- 
lieving that any well-educated man could easily pass many 
civil service examinations by a little cramming and some 
coaching from practical men, acted accordingly and took 
some eight different civil service examinations in suc- 
cession. They were classed among the first five in most 
or all of the examinations taken. Among other places, 
one of these young men was made eligible for the posi- 
tion of district superintendent of street cleaning, in com- 
petition with 560 applicants. The position pays $1,800 a 
year, besides which a horse, carriage and assistant are 
provided. One of the young men was recently notified 
that he stood next on the eligible list of plumbing in- 
spectors, and was asked to report for duty. 


ESTIMATES FOR AN ELECTRIC PLANT FOR PUBLIC 
LIGHTING IN NEW YORK CITY. 


Estimates of the cost of building and operating 
a plant to furnish 10,000 arc and 160,000 incan- 
descent electric lamps for lighting the streets, 
public buildings and places of the boroughs of 
Manhattan and the Bronx, New York city, have 
been completed by Mr. Cary T. Hutchinson, M. 
Inst. E. E., of 56 Pine St., New York city. In 
transmitting this report to Mayor Low, Mr. Rob- 
ert Grier Monroe, Commissioner of Water Supply, 
Gas and Electricity, refers to his report of March 
13 (see Eng. News, March 19), in which he pre- 
sented figures showing that other American cities 
were paying an average of $88.60 per 2,000 c. p. 
arc lamp, as compared with the $146 bid for Man- 
hattan and the Bronx, and (approximateiy) $125 
for other parts of New York. Mr. Monroe again 
recommends that the bids received early this year 
for both gas and electric lighting be rejected. He 
also recommends that the city advertise for bids 
for mantle gas lights, stating that in Manhattan 
the city has the right to gas for public lighting 
at the rate of 90 cts. per 1,000-cu. ft. 

Mr. Hutchinson’s report is here given substan- 
tially in full: 

GENERAL CONDITIONS.—There are now in Manhattan 
3,155 arc lamps and in the Bronx 1,822—a total for the 
two boroughs of 4,977. This number is insufficient—par- 
ticularly for Manhattan. There should be at least twice 
as many in Manhattan; 10,000 is the minimum now re- 
quired, and more would be better. 

The city now pays for lighting about 600 public build- 
ings and places, such as markets, parks, school houses, 


police stations, engine houses, hospitals, repair shops and 
yards, public baths, etc.; about half of this lighting is by 
gas, the rest by electricity. All of this lighting should be 
electric; the equivalent connected capacity of all this 
public lighting is about 160,000 16-c. p. electric lights; in 
the near future large extensions of this lighting will te 
required. There is no satisfactory way to estimate the 
future requirements; hence central station capacity has 
been provided only sufficient for all the present lighting 
of public buildings and places by electricity, eliminating 
gas entirely. The ceutral station capacity can easily be 
increased as the demand increases. 

The conditions in Manhattan and in the Bronx are very 
different. In Manhattan all circuits must be underground 
and the distribution of lighting is relatively dense. In 
the Bronx the problem is more that of a suburban town; 
all wires are overhead and the density of the distribution 
is low. 

In order to get a close approximation to the distributing 
system required, every arc light now in use in the two 
boroughs was plotted on a map of large scale; sub-stations 
were placed at suitable points and the length of the cir- 
cuits measured; similarly for the incandescent lighting— 
each building or public place now lighted by the city was 
plotted on the map, with the number of lights connected; 
a distributing system was then laid out to provide for the 
lights. This information was obtained by actual counting 
of all lights in some 600 places. 

SYSTEM.—For street lighting I recommend the use of 
7.5 ampere, inclosed, series, alternating-current arc lamps; 
for lighting public buildings and places, an alternating- 
current system. The central station capacity to supply 
10,000 480-watt arc lamps and 160,000 16-c. p. incandes- 
cent lamps will be 10,000 KW. 

The system will comprise a power station located at 
some convenient point, with generators supplying current 
to a transmission system consisting of high-pressure 
feeders placed underground and terminating in sub-sta- 
tions, from which will radiate the distributing circuits for 
the are and incandescent lights. The length of the high- 
pressure feeders has been measured from the eastern side 
of Blackwell's Island. The precise location of this station 
is largely immaterial, the chief points of importance being 
good facilities for coal and water. The feeder lengths will 
be less than estimated for any other probable site. Black- 
well’s Island has the additional advantage of permitting 
easy access to Brooklyn. 

In Manhattan there willl be five sub-stations principally 
for the arc-lighting circuits, but providing also for that 
part of the incandescent lights within reasonable distance. 
These sub-stations will all be connected to the central 
station by duplicate 10,000-volt feeders, placed under- 
ground in ducts. The incandescent lighting is so scattered 
that it cannot be economically provided for from these 
sub-stations; branch feeders at 10,000 volts will run from 
the sub-stations and terminate in transformers placed ‘in 
certain of the buildings now lighted by the city. The 
buildings so selected will then become centers of distri- 
bution and from them will radiate the low-pressure light- 
ing circuits. The high-pressure branch feeders will ter- 
minate in brick inclosures in which oil-insulated trans- 
formers will be placed. 

For the Bronx, a somewhat different system must be 
used, on. account of the greater distance apart of the 
buildings to be lighted and the great cost of an under- 
ground system; a-sub-station will be placed neaf the 
Harlem River, where the pressure will be changed to 
3,500 volts, and from this sub-station 3,500-volt, three- 
phase feeders will run overhead to centers of distribution 
placed either in public buildings, as on Manhattan, or on 
tops of poles; the 3,500-volt feeders will also supply the 
constant current transformers at the three sub-stations 
from which the arc-lighting circuits radiate. 

This system, with one type of generator and transmis- 
sion circuit for both kinds of lighting, is the simplest 
that can be used; it will be easy to adapt it to any im- 
proved methods of lighting; in particular, it permits the 
use of Nernst lamps in the public buildings. 


CENTRAL STATION.—The central station will be 
equipped with three-phase, 60-cycle generators, having a 
combined capacity of 10,000 KW. at a power factor of 
80%—6,000 KW. for are and 4,000 for incandescent 
lighting. 

The estimates of the cost of this station are made for 
machinery of the best character, including water-tube 
boilers of an aggregate capacity of 10,000 boiler HP., 
equipped with coal and ash-handling machinery, stokers, 
economizers, superheaters and all accessories; and ver- 
tical, cross-compound, condensing engines of the Corliss 
type, each direct-connected to 60-cycle, three-phase, 80- 
revolution, 10,000-volt generators. There will also be 
direct-driven exciters, the usual switchboards and auxil- 
iaries. The total rated capacity of the generators will 
be 10,000 KW., but their overload capacity is ample to 
supply this power with one unit out of service, and there 
will be ample reserve in the boiler plant to operate with 
one battery out of service. 

The estimate includes engines of the Corliss type. The 
use of steam turbines would reduce the cost of construc- 
tion by some $200,000, and should be seriously considered 
before the plan is finally decided upon. 


REAL ESTATE.—In the estimate of the cost of the cen- 
tral station no charge is made for real estate. The best 
site for this station is on the eastern side of Blackwell's 
Island, where the property is owned by the city and is not 
in use; but if this site cannot be secured, the city owns a 
block front on the East River well located for this pur- 
pose, which is valued at $45,000, and now is rented at 
$40 per month. 

TABLE I,.—Cost of Central Station 
Boiler plant complete, having a capacity of 


10,000 boiler HP., with coal and ash-handling 
machinery, economizers, superheaters, piping 


and foundations, ready for operation..... $500,000 
Vertical engine plant erected complete, with 
condensers, foundations and piping......... 325,000 
Electric generating plant having a capacity of 
10,000 KW., erected complete, including gen- 
erators, exciters, switchboards and all auxil- 
Bucavation DUUGING «2... 200,000 


This is equal to $137.5) per KW.; it is higher than the 
cost of either the Manhattan or Rapid Transit stations. 

SUB-STATIONS.—In Manhattan there will be five sub- 
Stations, supplied at 10,000 volts, and providing for all 
arc and some incandescent lighting. There will also be 
about fifty centers of distribution for incandescent light- 
ing alone. The arc lighting has been laid out in cir- 
cuits of approximately fifty lights, with a maximum volt- 
age of 4,500. 

In the Bronx there will be a principal sub-station where 
all energy will be transformed to 3,500 volts, three sub- 
stations for are lighting, and about twenty centers of 
distribution for the incandescent circuits; the incandes- 
cent lights in all cases will be supplied from a 240-volt, 
three-wire, alternating-current system. 

The lighting ia the Bronx is only about 20°% of the total 
for the two boroughs; hence the double transformation 
is a matier of minor importance. In the future, when 
the number of lights in the Bronx becomes greater, it will 
be a simple matter to change over to a 10,000-volt under- 
ground system. The number of motors in service is so 
small that it is not worth taking into account in this 
general estimate. 

COST OF PLANT.—The total cost of the plant for sup 
plying 7,000 are lights in Manhattan, 3,000 in the Bronx 
125,000 incandescent light connections in Manhattan and 
25,000 in the Bronx, is given in Table II. 


TABLE IiI.—Cost of Plant. 


1. Power plant, as above...... ........... . $1,375,000 
2. High-pressure feeders 260,000 
3. 3,500-volt feeders, in the Bronx............ 40,000 
4. Distributing circuits for incandescent light'g 90,000 
5. 12,000-light capacity constant current trans- 

6. 7,500-KW. capacity constant potential trans- 

75,000 
7. Switchboards in sub-station .............. 75,000 
8. Are light cable, Manhattan ................ 340,000 
9. Are light circuits, Bronx ............... ™),000 
10. Centers of distribution, structures only.... 50,000 
11. Are light poles, Manhattan and Bronx..... 245,000 
12. Arc lamps and fixtures .................0.- 200,000 
13. Distribution poles for Bronx 150,000 
14. Five buildings in Manhattan for sub-stations 100,000 
15. Four buildings in Bronx for sub-stations.... DO,.000 
16. Real estate in Manhattan ................. 06,000 
18. Engineering and contingencies............ 370,000 
1%. Interest during construction .............. 143,000 


Item 1—Is given in detail in Table I. 

Item 2—Is calculated from distances measured from the 
eastern side of Blackwell's Island. 

Items 3 and 4—Are determined from measured distan*es 

Item 5—Is based on estimates submitted by manufac- 
turers. 

Item 6—Is determined by fixing the capacity of the sep- 
arate centers of distribution. Several of these centers 
will have transformers of medium size, but the majority 
will be small; the minimum capacity has been kept at 
about 10 KW. 

Item 7—Is an estimate submitted by a manufacturer. 

Items 8 and 9—Are determined by measured lengths of 
all circuits. 

Item 10—Is based on the assumption that each center 
will be practically a bricked vault. 

Item 11—Includes 9,000 poles at $30 apiece, similiar to 
the poles used in Boston, and 1,000 at $75 apiece 

Item 12—Is an estimate submitted by a manufacturer 

Item 13—Is determined by the measured length of cir- 
cuits. 

Item 14—Is an estimate for one-story buildings for 
sub-stations. 

Item 15—Is an estimate for smaller and simpler build- 
ings for the Bronx. 

Item 16—Is the value of real estate as appraised by an 
expert for lots at the points required. 

Item 17—Is similarly determined. 

Item 18—Is an arbitrary allowance of 10% for engineer- 
ing and contingencies. 

Item 19—Is interest at the rate of 3.5% for bdne year, 
on the assumption that the average period during which 
the investment will be unproductive will be one year. 


DIVISION OF COSTS.—Table III. gives the division of 
the total cost between the are and incandescent service 
This division is made on the basis of 0% for are and 
40% for incandescent, of all those items in Table III. that 
are directly dependent upon the power used. It is as- 
sumed that 6,000 KW. is used for the arc and 4,000 KW. 
for the incandescent lighting; the maximum power re- 
quired for the incandescent lighting will probably be less 
than 4,000 KW., but this amount is allowed. The tota! 
energy required for incandescent lighting can, however, 
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be estrmgted closely. The other items are apportioned on 
the basis of the actual requirements. 


TABLE III.—Division of Costs 


Incan- 
Are. descent. 
1. Power plant, as above .......... $825,000 $550,000 
2. High-pressure feeders .... ...... 120,000 140,000 
3. 3,500 volt feeders in The Bronx.. 25,000 2,000 
4. Distributing circuits for incandes- 
5. 12,000-light capacity constant cur- 
rent transformers ........... 120,000, 
6. 7,500 KW. capacity constant po- r 
tential transformers ......... «++: 75,000 
7. Switchboards jin sub-stations .... 50,000 25,000 
Arc light cable, Manhattan ..... 540,000 
% Are light circuits, Bronx........ 
iv. Centers of distribution, structure 
6606 sewer 50,000 
11. Are light poles, Manhattan and 
12. Arc lamps;and fixtures ......... 250,000 . 
13. Distribution poles for Bronx.... 120,000 30,000 
14. Five buildings in Manhattan for 
15. Four buildings in Bronx for sub- 
16. Real estate in Manhattan ...... 70,000 25,000 
17. Real estate in Bronx ............ 15,000 5,000 
S. Engineering and contingencies .. 264,000 106,000 
1. Interest during construction .... 102,000 41,000 
Grand total ................83,006,000 $1,202,000 
Total per arc IAMP $300.60 
Total per KW. of station capacity for 
incandescent lighting 300.50 


The total cost of a plant having a capacity to supply 
6,000 are lights and the present lighting of public build- 
ings will be $3,000,000, of which $1,800,000 should be ap- 
portioned to the are lighting service and $1,200,000 to 
the incandescent service. 

DUCTS.—In the above tables of costs no allowance is 
made for the cost of ducts; I have been instructed to 
omit this item of cost, and have been informed by city 
authorities that the city has the right, under its contract 


renewals, metering and general supervision of incan- 
descent lamps, is not included in expenses of distribution 
above. The cost of maintenance of arc lamps will be 
$5 per year per lamp, a total of $60,000, and the cost of 
renewals, etc., of incandescent lamps, 75 cts. per KW.-hr. 
of station output—a total of $37,500. 

Adding these two items to the $100,000 given above for 
general expenses of distribution, makes the total sum of 
$187,500 per year for maintenance of the plant, outside 
of the central station. 

DEPRECIATION.—Depreciation is assumed to be equal 
to 8% of the total of the items of Table III., excluding 
items 16, 17, 18 and 19—that is, 8% on the total cost of 
the plant. This amounts to $202,000 per year for the arc 
and $82,000 for the incandescent service—a total depre- 
ciation charge of $290,000 per year. It is therefore equi- 
valent to $20.20 per are lamp per year and to 1.64 cts. per 
KW.-hr. for the incandescent service. These amounts 
are probably considerably in excess of the actual depre- 
ciation, and are larger than the value usually assumed 
to cover this item. 


TABLE V.—Cost Per Year Per Arc Lamp. 


5.00 
TABLE VI.—Cost per KW.-hour for Incandescent Service. 
Cts. 

Total per KW.-hour at station............... 4.38_ 
Total per KW.-hour at & 


ALLOWANCE FOR OUTAGES.—Assuming an average 
of only 95% of the arc lamps to be in service, the cost 
per year, allowing for coal not used, will be $69.40. 
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with the Subway Co., to use the subway free of 
rental 

COST OF OPERATION.—The operating expenses 
nave been estimated on the assumption that the cen- 
tral station runs three shifts a day, and wages have 
been taken at current prices in New York. 

COAL.—The cost of coal is calculated on the assump- 
tion of 3 lbs. per KW.-hour, with coal at $3 per long ton 
alongside the pier; water is charged at the cost to the 
city. 

STATION LOAD.—The annual output of the station will 
be 24,000,000 KW.-hours for the are and 5,000,000 KW- 
hours for the incandescent service—a total of 29,000,000 
for both. The present incandescent and gas lighting is 
equivalent to 160,000 16-c. p. connections and uses an- 
nually very approximately 4,000,000 KW-hours at the 
lamps and 5,000 KW-hours at the station. 

ANNUAL STATION COST.—The total station expense 
per year will be $217,500 and the cost per KW-hour 0.75 
cts.; this is somewhat higher than is usually assumed, 
but agrees well with the records of a number of plants. 

DISTRIBUTION AND MANAGEMENT.—The cost of 
maintenance, inspection and testing of the cable and 
wiring system, of maintenance and labor at the sub-sta- 
tions, all of which may be classed as general expenses of 
distribution—and the expenses of administration, includ- 
ing office, insurance and legal expenses, are given in 
Table IV. 


TABLE IV.—Cost of Generating and Distributing Energy 


Management, office, insurance, etc............. 90,000 


This makes the cost of generating and distributing elec 
tricity 1.27 cts. per KW.-hr. 


“LOST TAXES.''—No charge is made for ‘‘lost taxes’’ 


—such a charge is justifiable only in case the city would be- 


paid additional taxes, if the plant were not built. As a 
matter of fact, the taxation of the existing companies 
would not be affected in any way by the operation of this 
plant. 

INSPECTION OF LAMPS.—The cost of inspection, car- 
boning, globe breakage and repairs for arc lamps, and of 
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SMALLER PLANT.—The annual cost per arc light with 
a plant to supply 5,000 arcs will be $80.80, making the 
same allowances. The total cost for this plant will be: 


The comparative costs for the two services will be: 
ARC LIGHTS. 


Saving, in percentage of present rate, 52.4%. 


INCANDESCENT LIGHTING. 


Cts. 

5.475 


Saving, in percentage of present rate, 45.2%. 

The total annual cost at present rates and for a city 
plant, first for 10,000 are lights and the present lighting 
of public buildings; and, second, for 5,000 arc lights and 
the present lighting of public buildings, will be: 

At present City 


Cost of rates. plant. 
$1,460,000 $694,000 


Saving, in percentage of present rates, 50.9%. 
At present City 


Cost of rates. plant. 

Saving with city plant............c.sceesseees $507,000 


Saving, in percentage of present rates, 44.9%. 


These tables show that 10,000 arc lamps and ths 
lighting of public buildings can be operated 
$200,000 less than is now charged the city for 5 (kx 
lights and the same lighting of public buildings, 4 a 
approximately speaking, the work can be done : 
half of the present rates. 
All the estimates in this report are based on 
sumption of economical construction of the 
cash basis, and of competent and economical manag 


STANDARD PLANS FOR BRIDGES ON THE ATCHisoy 
TOPEKA & SANTA FE RY. 


For a large railway system having m 
bridges, it is generally considered the bes: 
most economical practice to prepare — sta 
plans covering the various classes of stru 
required, and to reduce the different types 
spans of structures to as small a number a 
sible. The saving both in construction and 1 
tenance, from having these standard plans, 
much more than cover their extra cost if 
are made on proper lines. During 1896, th 
chison, Topeka & Santa Fe Ry. commence: 
series of improvements over its entire syst 
which made it necessary to rebuild the Jar: 
portion of its old bridges. The prospects jndj 
cated that for several years an annual output 
from 5,000 to 12,000 tons of steel bridges wo)! 
be required, and under these circumstances it wa< 
thought best to arrange for a complete se! 
standard plans. Copies of these plans, repre 
senting typical structures, have been furnishe 
us, with other information, through the courtes 
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of Mr. J. Dun, M. Am. Soc. C. E, Chief Enginee: 
of the Atchison, Topeka & Santa Fe Ry. system 
In describing these plans and the matters gov 
erning the various designs, we have drawn ver) 
largely upon a lecture delivered before the en 
gineering classes of the University of Illinois by 
Mr. A. F. Robinson, M. Am. Scc. C. E., Bri’g 
Engineer of the Aitchison, Topeka & Santa If 
Ry. system, but supplementing this by later and 
more detailed information furnished us by ™M: 
Robinson. For the use of this lecture we are in 
debted to Prof. I. O. Baker, Professor of Civi 
Engineering at the University of Illinois. Som 
particulars as to the engine loads on this railwa) 
were given by Mr. Robinson in a paper on “Im 
pact and Unit Stresses Allowable in Old Bridg-s.” 
in our issue of Sept. 25, 1902. The expectations 
above noted as to the amount of bridge work 
required have been fully realized, and the work 
covered by contracts already made for 1!) will 
aggregate nearly 15,000 tons. In this connectiv! 
it may be noted that in view of the great amount 
of bridge work yet to be done, and of the diffi 
culties in obtaining steel and getting the stru 
tures erected in the desired time, the engineerine 
department is investigating the desirability 
adopting concrete for many of the new bridges 
No definite action has yet been taken, but it is 
probable that where concrete is used, it will nt 
be reinforced by steel in any way, the object | 
ing to avoid interference with the work by ay 
stringency in the steel market. ; 
In arranging for the production of a set of 
standard plans for steel bridges, the first problem 
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encountered was that of how and by whom the 
standard plans should be prepared. It was at 
nee evident that if the Bridge Engineer under- 
u aftsmen would be required, and also that it 
ould very seriously interfere with his regular 
work of inspecting bridges, supervising renewals, 
nd the multitudinous duties involved in the care 


k the work, a large staff of assistants and’ 


end plates riveted to angle brackets on the 
of the beams, and also have intermediate diaph- 
ragm plates fitted between the webs as braces or 
stiffeners. 
PLATE GIRDER SPANS. 

For spans of 26 to 106 ft., plate girders are used, 
and are divided into four classes, 

Class A. For deck 


webs 


as follows: 


24"I Beams, 80 80 Ibs. in a, Span 
Side Elevation. 


FIG. 3. 


ind responsibility for bridges on some 8,000 

ies of railway. After some consideration it was 
iecided to take up the matter with the American 
Liridge Works, of Chicago (now absorbed by the 
American Bridge Co.), and it was eventually ar- 
ranged that after determining upon the types 
ind spans required, the Bridge Engineer should 
make a complete design with strain sheets. The 
detail drawings and shop plans were then to be 
prepared in the bridge company’s office, and sub- 
mitted to the Bridge Engineer of the railway 
company. After his approval, these became the 
standards for future construction. For this work 
the railway company paid a specified price per 
ton for one set of plans of each kind, and the trac- 
ings became the property of the railway com- 
pany. 

In this way the theoretical conditions of design 
and the practical conditions of manufacture were 
given full consideration, with the result that the 
work is not only of good design and amp‘e 
strength, but is also built at a remarkably low 
price, even aS compared with structures built to 
the standard plans of other railways. For in- 
stance, no field bolts are required, all field holes 
being accessible for riveting. For some years all 
of the work for the Atchison, Topeka & Santa Fe 
Ry. has been built by the American Bridge Works 
plant (Chicago) of the American Bridge Co., and 
these works are so familiar with the structures 
that they do not require special detail plans on 
which to make bids. The contracts are let for a 
stated price per pound, and all the work is done 
under the railway company’s standard specifica- 
tions. The shop and mill inspection are intrusted 
to the firm of R. W. Hunt & Co., which has done 
this work for the past ten years. 

The series of standard plans includes T-rail and 
I-beam spans of 8 to 34 ft.; deck and through 
plate girder spans of various lengths from 26 to 
106 ft.; and two styles of through truss spans 
from 110 ft. to 300 ft. in length. These we will 
consider in turn. 


T-RAIL AND I-BEAM SPANS. 


For special locations, where the distance from 
the base of the rail to the bed of the stream or 
drainage opening is small, a T-rail bridge is used. 
Fig. 1 shows a rail-top culvert, with concrete bas» 
and side walls. There are 12 pieces off rail & ft. 
long, with a deck of 3-in. plank to carry the bal- 
last. A bridge of the same type, 7 ft. 6.ins. span, 
has 16 rails 10 ft. long; the ends of the rails rest 
on pieces of old boiler plate % x 12 ins., on 8-in. 
timber wall plates. The rail floor bridges have 
from one to eight spans, resting either on ma- 
sonry or on bents of treated piles, and sometimes 
carrying a solid floor with ballast. For pile 
bridges the span is always 8 ft. in the clear, and 
eight pieces of 65-lb. rail are used under each 
traffic rail, as shown in Fig. 2. Such bridges on 
masonry usually have but one span, and strictly 
speaking a T-rail bridge supported by piles cannot 
be considered a permanent structure. 

For spans of more than 8 ft. and less than 26 
ft., deck girders of steel I-beams are used, the 
I-beams being in sets and riveted to transverse 
pieces. When the head room is limited, these 
I-beam girders are used up to spans of 34 ft. The 
12-ft. spans have four 15-in. 50-lb. I-beams; and 
weigh 3,500 lbs. complete. The 34-ft. spans have 
ten 24-in. 90-lb. I-beams, and weigh about 33,000 
bs. complete. Fig. 8 shows the construction for 
Spans of 24 and 26 ft. All I-beam bridges have 


I-BEAM BRIDGES OF 24-FT. AND 26-FT. 


spans of economic weight. 
Bolts 3" 
Tit 
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SPAN; A., T. & S. F. RY. 


Class B. For deck spans of the least depth con- 
sistent with good service. 

Class C. For through spans with deep floors. 

Class D. For through spans with shallow floors 

CLASS A GIRDERS. (Deck Spans.)—These are 
the lowest in cost, the depth being such as to 
give what is considered as the least weight pos- 
sible under the specifications. The proper depth 
of girder for the lowest weight was found as fol- 
lows: The web plates are ‘<-in. thick and the 
minimum pitch of flange rivets through web is 2 
ins., where these rivets are in two rows, or 3 ins. 
if in one row. The depth is equal to the maxi- 
mum live and dead load shear multiplied by the 
rivet pitch, and divided by the allowed bearing 
of rivets on the web. To this depth must be 
added the distance from the back of top and 
bottom flange angles to median line of the two 
rivet pitch lines, or 7 ins. where angles 6 x 6 ins. 
are used. For a 90-ft. girder this would require 
a depth of 99 ins. back to back of flange angles, 
and a depth of 100 ins. has been used. The 
depths (over flange angles) of the various spans 
by the above formula will be as follows: 
90-ft. girders, 100 ins. deep. 4 9 girders, 62 2s ins. dee “Dp. 
80-ft. 90 

For spans of from 60 ft. to 90 ft., the change in 
depth is 1 in. for each foot in length; while for 
spans from 30 ft. to 60 ft. the change is %-in. per 
foot. According to the above rule, spans of 1) 
ft. should be 110 ins. deep, and 105-ft. spans 11514 
ins. deep. They were, however, made 108% ins. 
and 114% ins. in depth from back to back of the 
flange angles. All deck girders are so spaced 
that the guard-rail bolts will hook over the outer 
edge of the cover plates. When Class A 
above about 75 ft. are used, the width c. 
girders will be less than the distance 
of rail to masonry. In order to increase the 
stability against overturning, brackets are riveted 
to the outer sides of the girders at the shoes, thus 


47% 


spans 
to c. of 
from base 


plates at the intersections. In the top laterals 
both angles have the vertical legs downward, s» 


that one has to be cut, a long splice plate being 
used. In the bottom laterals one angle has the 
vertical leg upwards and the other has it down 
wards, so that there is no splicing. The web stiff- 
eners are not crimped, but have filler plates unde: 


them. The end cross-section 
brackets at the shoes, above referred to, 
CLASS B. GIRDERS. (Deck Spans.) 
this class are made as shallow 
out much reference to the 
being less expensive to use 
change the grade line of the roadway. For spans 
from 30 ft. to 42 ft. in length, four lines of girders 
are used. For spans above 42 ft., two lines of gird 
ers are used for each span, with laterals and 
cross frames. Class Bb girders are not built longer 
than S80 ft., as above that length they weigh mor 
than the Class C girders. With Class B girders 


shows the sick 
Spans in 
as possible with- 
shipping weights; it 
these girders than to 


spans from 30 ft. to 42 ft. in length have golid 
web cross frames at each end and two, three or 
four intermediate frames. Where four lines of 
girders are used, they are so placed that each 


one takes one-fourth of the full track load. No 
horizontal diagonal lateral bracing is used, but to 
make these spans as stiff as possible, long batten 
or tie plates are riveted to the under side of the 
upper flange angles just forward of all cross 
frames, except the center set. By this arrange 
ment the girders may be riveted up in pairs at 
the shops, and the field riveting thereby much re- 
duced. Some five years of hard service for thes» 
bridges without laterals, both under curved and 
tangent track, has failed to show any lack of lat 
eral stiffness. For spans above 42 ft. in length 
the flanges are made up of side plates next to th 
webs, then angles and cover plates. The web 
plates are heavier than in the corresponding 
spans of Class A girders. The depth of these gird- 


ers is usually from 1-12th to 1-14th of the span. 

Fig. 5 shows the cross-section of a Class B deck 
plate girder span of 60 ft., the depth of which is 
only 4 ft. 6 ins. over the flange angles Each 
girder consists of a web plate, four reinforcing 
plates, or side plates, four flange angles and four 
cover plates. The usual top and bottom lateral 
bracing is used. Fig. 6 shows the construction of 
the shorter Class B bridges with four lines of 
girders. This particular bridge is of 36-ft. span 


Attention is called to the solid plate end frames, 
the intermediate struts, and the horizontal batten 
plates taking the place of diagonal lateral bracing 

CLASS C. GIRDERS. (Through Spans.)—The 
main girders are the same depth as the corre- 
sponding girders in Class A spans, and a deep 
floor system is used. Rolled I-beams are used for 


stringers wherever possible. Floor beams and 
stringers have %-in. webs and no cover plates. 
The spans in this class run from 60 ft. to 105% 


ft. in length, over all. In long spans of this class 
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Fig. 4. Cross-Section of Deck Plate-Girder Bridge 
of 100-ft. Span (Class A, Economical Depth); 
A., T. & S. F. Ry. 


making the width out to out equal to the distance 
from base of rail to masonry. 

Fig. 4 is a cross-section of a deck plate girder 
span of Class A, 100 ft. long. It is of the ordinary 
type of construction, each girder being composed 
of a web plate, four flange angles, and six cover 
plates. The top and bottom laterals are single 
angles riveted to connection plates, and having 


Fig. 5. Cross-Section of Deck Plate-Girder Bridge 
of 60-ft. Span (Class B, Minimum Depth); A., 
T. & S. F. Ry. 


the flanges have side plates next to the webs, in 
order to reduce the number of cover plates. Fig. 
7 shows one of the girders for a 60-ft. span of 
Class C, and Fig. 8 shows the floor beam. 
CLASS D GIRDERS. (Through Spans.)—The 
main girders are the same depth as for the Class 
A spans of corresponding length, while the floors 
are made as shallow as possible. The panels are 
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shorter than in Class C spans. The floor beams 


have heavy webs and cover plates, as shown in 
Fig. S&S. In the 60-ft. spans these beams are only 
“1 ins. deep, as compared with 42'% ins. for the 


Class C spans. When spans of this class are more 
than 70 ft. in length, it is rather hard to properly 
the top flange against buckling, as the 


girders project so far above the tops of the floor 


support 


designing work is to make the rivet spacing as 
simple as possible, thereby greatly simplifying 
the shop work. All fractional spaces should be 
near the ends of the member and no fraction less 
than 1-16-in. should be used. In girders, beams 
stringers, Mr. Robinson believes it will 
usually be possible to so place the rivets that in- 
terior spacing will vary in full inches and ends 


ete., 


a 

I - - - 360 Out to Out 


Halt 


Elevation 


of Girder. 


FiG. 6. PLATE-GIRDER DECK BRIDGE OF 36-FT. SPAN WITH FOUR GIRDERS; A., T. & S. F. RY. 


beams, that the gussets (as usually made) do not 
give sufficient support for the upper flanges. In 
the for 100-ft. spans recently made, 7-in. 
plates were riveted to the stiffeners, and extended 
near the tops of the the upper 
flange angles. The principal objection to spans of 
this above 70 ft., is the unusual number 
of gussets projecting above the tops of the beams. 
While these are made of plates from 7-16-in. to 
\“-In. thick and have flats % i144 ins. riveted to 
their thared edges, there is some doubt as to the 
outcome of a serious derailment. The clear width 
is only 14 ft. and as the girders project so far 
above the rails, an end view of the bridge gives a 
rather unpleasant impression, 

PLATE GIRDER BRIDGES.—No deck spans 
have any end finish; the end stiffener angles are 
dropped back %-in, from the ends of the girders 
and have their toward the middle of the 
For flanges of girders and floor beams, 
6 ins. are generally used. One span, the 


plans 
from gussets to 


class, 


roots 
span. 
angles 6 


{4)-ft. Class A, has angles S S ins., which were 
tried as an experiment. Cover plates are gener- 
ally 14 ins. and 16 ins. wide, the only variation 


from this being in the case of the long Class D 
spans, where plates 18 to 22 ins. wide are 

used in the top flanges, and 16 ins. in the bottom 
The thickness of vary 

by less than L-1l6-in. The top and bottom flanges 
the same this being 
for the bottom flange, which is net 
deducting for rivet holes. In all cases the 
first cover plate in the top flange Is the fuil length 
of girder, and there are enough covers 
to require cutting 1 in. in sizing the ties, another 
plate is made full length. The ties are S x Sins, 
IZ ft. long, in all cases, except for truss spans on 
curves, In 


or ¢ 


flanges plates does not 
have 


proportioned 


always gross section, 
section 
whenever 


most of the spans, “\-in. web plate 


Gow Pt 14600" 


will not show many fractions less than \-in. 
Unfortunately this rule was not adopted for the 
plans under discussion, as at the time that work 
was commenced upon them the shop people did 
not appreciate the full worth of this arrangement 
This rule will not apply fully where solid floor 
bridges are used, such as those used for track 
elevation work in Chicago. 

For all classes of girder spans above 70 ft. in 
length, bed plates are used which consist of from 
four to eight Z-bars % x 4 ins., laid parallel with 
the main girders and having %-in. top and bottom 
plates. Theoretically, these bed plates should have 
the rivets fastening the Z-bars to the plates 
spaced only about 2% ins. apart. In making the 
plans only enough rivets were used to properly 
fasten all parts of the bases together, but inspec- 
tion under the heaviest loading has failed to de- 
tect any spring in these bases. As the deflection 
is slight, the friction between plates and Z-bars 


is sufficient to hold the bases together without 
many connecting rivets. 

There are no roller bearings, but the %-in. 
sole plates resting on the base plates have a 


bearing face 8 ins. long (parallel with the girder) 
with the ends beveled. By this means an abso- 
lutely uniform distribution of the loading on the 
masonry is obtained. Some 50 spans of SO ft. or 
more in length have been in service from one to 
five years and there has been no trouble with th> 
the beveled sole plates appearing to 
move on the bases almost as freely as though the 
girders had roller supports. Two special plans 
are made for girders and floors for curves of 5 
and 12°. When girder spans are on curves, the 
superelevation for the outer rail is made in the 
The spans are built exactly the 
same as for track on tangents, and the regular 


expansion, 


pedestal stones. 
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FIG. 7. GIRDER FOR THROUGH BRIDGE OF 60-FT. SPAN (CLASS C). 


have been used (Class B spans excepted), but it 
is thought that plates 7-16-in. or even 44-in. thick 
might favorable results. Only a few sizes 
of angles are used in laterals, stiffeners and cross 
frames. Experience has shown that much more 
prompt delivery of material can be obtained where 
only a few sizes of angles or plates are used. 
One particular item that should be followed in 


show 


S x S-in. ties are used. As a rule all the bridges 
are set upon pedestal stones from 18 to 24 ins 
high, as this gives a good distribution of the load- 
ing on the pier and also reduces the quantity of 
bridge masonry required, while it permits of men 
getting around under the bridge for examination. 

While skew bridges are not all desirable, it is 
sometimes necessary to have them. In the stand- 


ard plans, one skew has been adopted 
piers, namely 45° right or left, while the 
is squared up at the abutments, the en 
having the abutment end square and the | 
made to the 45° skew. Of course this a; 
ment can be used only where there are 
more spans in the bridge. Bridges of this ¢) 
known as Class A, B, C or D Special. Th: 
of span is taken on center line of track a: 
shipping weight per span is the same 
square spans of corresponding length. 

An examination of the weight sheet, Tab 
1, will show that for any length of spa: 
weights increase from Class A to D. This in 
or the difference between the spans of th 
classes of girders is not regular for any 
length of span. It is considered, howeve; 
the idea] design should show a regular iner+ 
weight between the various classes. In the 
of weights, the calculated weight plus 2!) 
given. If the shipped weight is more tha; 
weight given in the table, the additional excus 
not paid for. If it is much less than the w. 
given in the table, the bridge may be reject 
In this way the builder could derive no benetit 
from either scamping or padding the materia! | 
fact the entire system of plans, specifications an | 
contracts is designed with a view to be thorough 
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(Class *D"} 
Fig. 8. Floor Beams for Through Plate-Girder 


Shallow Floors, 


Bridges (Class C and Class D); A., 
S. F. Ry. 


fair and equitable to both the railway company 
and the bridge company. 


T. 


TABLE I.—Estimated Weights of Plate-Girder Bridge 
Atchison, Topeka & Santa Fe Ry. 
Class A., Class B., Class C., Class |) 
Span. Ibs. : Ibs. Ib 

40 ft., 10° curve 24,600 
48 ft., 5° curve. 4.10 
48 ft., 10° curve... 
ft. 36,900 49,800 GS, 
58,500 

51,500 62,400 80,200 1,400 

80,600 1.000 
81,100 
64 * 56,100 66,800 200 97,700 
64 ft., 5° curve... 89,100 
64 ft., 10° curve.. ‘ieee 89,700 
68,800 83,300 105,000 112.14") 
70 ft., 5° curve... 106,800 115.100 
70 ft., 10° curve.. 106,300 
ft., 5° curve... 113,700 
75 ft., 10° curve. . 114,000 
110,600 159,900 172,20) 
133,600 
218,500 


Weights given for girders Class C D are for rou 
ended girders. 
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TRUSS SPANS. 

standard designs for truss bridges run 
16 to 800 ft. in length. Two general styles 
iss bridges are used, one with deep floors 
¥ ther with shallow floors. The latter have 
floor beams, while those with deep floors 
entirely above the pins of the 
chords Wherever possible the end floor 
exactly over the centers of the end pins 

the end floor beam is hung from the end 
eer brackets are used extending to the 
ine passing through the outer ends of 
Experience has shown that the bridges 
bellied floor beams and the hitch plates for 


beams 


rals fastened to the ends of posts and 
- of floor beams, are more rigid laterally 
where the beams are entirely above the 
chord pins This pattern has therefore 


ised in all recent spans, whether of the deep 

shallow floor style. In all through truss 
er spans the end floor made 
enough to enable the unloaded span to be 
by placing jacks under these beams at the 


beams are 


s ger connections. 
stiff laterals are used throughout, and the ena 
als are built of rolled channels, the same as 
All spans of less than 140 ft 
bottom No expansion 


ermediate posts. 

stiff riveted 
ers are used of less than 4 ins. diameter, and 
spans of over 164 ft., G-in. to 15-in. segmental 
rockers are used. 


chords. 


ers or All spans have deep 
avy portals and post brackets, but mo curvea 
ites or angles are used. With the pattern 


idepted, a more rigid structure is obtained than 

en cireular or bent angles ale and the 
xterior or architectural effect is sufficiently gool. 
Four lines of stringers are always used, and are 
so spaced that each carries one-fourth of a full- 
track loading. The four lines of stringers weigh 
but very little than the ordinary double 
line of main stringers with the outside idlers or 
jack stringers. All parts of the four-stringer deck 
are doing equal service, no member being added 
simply for possible derailments, but in cases of 
derailment the four stringers give a good sub- 
stantial working base for clearing up the wreck. 
Other reasons for the four lines of stringers are as 
(1) To allow the use of 8 x S-in. ties and 
still not have the rails directly over the stringers, 
thus using the spring of the ties to cushion the 
from traffic; (2) With four stringers less 
depth is required from base of rail to clearance 
than in the two-stringer plan; (3) lat- 


used, 


more 


follows: 


blows 


Stringer 
erals or cross frames are not needed. 

All counters are made adjustable by means of 
ypen-sleeve nuts or turnbuckles placed near the 
Under ordinary practice the turn- 
buckles are placed near the bottom chord, where 
they are readily accessible from the track. Any 

reman who hears the bars rattle when a train 
passes is apt to assume that they are loose, and 
(regardless of general orders) is apt to proceed 
to tighten them up by means of a crowbar stuck 
into the opening af the turnbuckle. With the ar- 
rangement above described, if it is desired to ad- 
just the bars,a platformor scaffold must be rigged 
ip on the man is not likely to 


top chord 


truss, so that a 


indertake any adjustment unless he has direct 
orders to this effect. 
Plans for a few spans have been made which 


show but 2 ft. 6 ins. from base of rail to clear- 
ance, but as yet none of these have been put into 
service. For the above special plans, stiff bottom 
hords are used with floor panels of about 8S ft. 
The truss panels are longer and are so taken that 
19 floor beam comes opposite a panel point. Plans 
this pattern were made for spans of 100 ft., 
)ft., and 149 ft. in length, respectively. These 
will cost more for manufacture than the 
rdinary pattern, and are very heavy. 
In 1901,-Mr, Robinson designed for the crossing 
the Los Angeles River, in California, a bridge 
which is irregular in many ways, not conforming 
) the standards, but which is mentioned here to 
show what it is possible to do in case of necessity. 
There are two 200-ft. and one 134-ft. through 
‘russ Spans on tangent, and two 90-ft. through 
sirder spans on a 5%° curve. All the piers are 
wed about 34 ft. 8 ins. in a width of 16 ft. 6 
ind the entire bridge is on a descending grade 
‘0. going west. A bridge was obtained which 
no more per pound than the ordinary square 


pans 


spans and in which the 
the portals and 


only 
foot-shoe 


skewed parts 


struts In the 


were 
truss 


spans, the posts project below the bottom 
‘chords and have a line of stringers attached 
thereto on the center line of each truss. The 
floor beams are 15-in. steel I-beams spaced 2U 
ins. between centers and resting on shelf argles 


close to the bottom flanges of the stringers. On 


top of the floor beams there is a course of 4-in. 
creosoted planking which is topped out with at 
least G ins. of ballast and an ordinary track. The 


through girders had a similar floor, and agreed in 
all particulars with those used for the joint-track 
elevation work in Chicago 
done by the Santa Fe, 


which is now being 
the Illinois Central and th 


Chicago & Alton railways The curve elevation 
and easement were made in the ballast. This 
bridge is now in service and promises to be a 


long-lived structure in 

charges will be low. 
The following table gives the estimated weights 

for the standard designs of truss bridges of vari- 


Which the maintenance 


ous spans: 


TABLE II,—Estimated Weights of Truss Bridges; Atchi 
son, Topeka & Santa Fe Ry. 
Width 
Span, Length Estimated 
of weight, 

trusses, per span, 
ft. ins. Class 
16 
16 
16 
16 we 
16 
16 0 
16 
17 9 
16 
16 Cc 
D 
16 0 34 D 
16 1 346,100 Cc 
16 OO 371,700 Cc 
16 400, Cc 
16 490), 4007 
16 702,400 Cc 
is 90 914,500 Cc 


Note.—All truss spans of 140 ft. and less have stiff bot- 
tom chords. 

*Soft steel. tMedium steel. 

' 2 and ‘Stiff bottom chord carries floor; °130-ft. span 
shortened; ‘Span for 5° curve; ®Parallel chords; *Chords 
not parallel. 

C—Deep floors; D—Shallow floors. 

CONCLUSIONS, 

As a result of the care taken in preparing stand- 
ard designs and the drawings for them, the fol- 
lowing advantages have been attained. 

1. Bridges that can be manufactured for a very 
low price per pound. 

2. There is a desirable 
ance. 

3. A low cost of erection; this cost has steadily 


uniformity in appear- 


decreased since the adoption of these standard 
plans. 
4. The bridges are very low in first cost and 


give every promise of being long lived. 

5. The masonry is simplified and chances for 
errors reduced by the use of the standard super- 
structure plans, 

In concluding his 
plained that while of plans carefully de- 
signed will prove to be an economical standard 
for a certain time, the life of such plans has un- 
doubtedly certain limits, as the increase in rolling 
load and other traffie conditions will, after a com- 
paratively short period, require all the-plans to be 
re-made. In his opinion, however, the gain from 
having the standard plans will much more than 
off-set the cost of preparing the designs and mak- 
ing the drawings. 

SPECIFICATIONS 

As an appropriate supplement to this article we 
publish below some extracts from the company’s 
latest revised specifications for steel bridges and 
viaducts. These have been revised and approved 
by Mr. James Dun, Chief Engineer, and Mr. A. F. 
Robinson, Bridge Engineer, of the Atchison, To- 
peka & Santa Fe Ry. system, and were issued in 
November, 1902. These specifications are intended 
to cover all bridges of spans up to 3500 ft. For 
longer spans a special grade of material, special 
loading, ete., will be required and will be covered 
by new and special specifications. 
SPECIFICATIONS FOR STEEL BRIDGES 

DUCTS: ATCHISON, TOPEKA & 

SYSTEM. 

Double-track through truss spans shall generally have 
but two trusses. For double track through girder spans, 
two or three girders will be used, as local conditions may 


require. 


lecture, Mr. Robinson ex- 


a set 


AND VIA- 
SANTA FE RY 


Tracks will be 14 ft. t but within the eity 
of Chicago, tracks are 13 ft to 

In single-track spans the width to c. of trusses, shall 
never be less than one-twelft! f the pan The panel 
lengths shall not be more than JS ind in general not 
more than 1% times the width t of trusses 

The timber floor will generally consist of cross-ties & 
ins. x S ins. 12 ft., spaced from 12 to 14 ins. between 


centers. Guard rails will be 5S ins, laid on the flat and 


housed 1 in. over ties The clear space between guard 
rails on tangent track will be 7 ft. 9 i: Ties wi'l work 
7% ins. in depth. In estimating dead load. timber shall 


be taken at 4'4 lbs, per ft. B. M 


When girder bridges are on curves, the superelevation 


for outer rails will be made in the pedestal stones, and 
timber decks will be the same as for spans on tangent 
Where truss paus are or urve, the superelevation of 


outer rail will be made in the timber deck 


CALCULATIONS 


The dead load shall be assumed as uniformly @ 
tributed in -bottom chords of rough paus and top 
chords of deck spans for spans of 200 ft. or less, and as 
per special instructions for longer pan It shall be 
made up of the following A, The net suspended weight 
of metal in the trusses or girders, and all bracing: B. The 
weight of the timber deck, together with ballast. track 
and fastening Shall be taken at 1,400 Ib per lin. ft. of 
track While provision is made above-for the use of 
ballast floor, it will not always be put in when the bridge 
is built. 

It), In addition to the dead load, bridges shall be dk 
signed to carry moving loads as shown in the accompany 
ing diagram, Fig. 0 rhe first column of the table sbow 
the standard moving load which has been in use since 
1805, and which ji till to be used on all parts of the 


system except over mountain divisions The second col 
umn shows the heavy-grade moving load which is to be 
used on mountain divisions. 

All plans 
marked. 


made for heavy-grade loading shall be so 


Standard loading shall always be used, unless 


the orders or requisitions distinctly call for the heavy 
grade loading. 
The standard moving load consists of two 129-ton con 


solidation engines followed by a ur 
distributed train load of 8,200 Ibs. per lin. ft. of 


The heavy-grade loading is 40% 


coupled and iformly 
track 
heavier than the standard 
or two 20S%-ton consolidation engines and train of 4,S00 
Ibs. per lin. ft. The moving load shall be so placed as to 
produce maximum stress in each member of every struc 
ture. 

In double-track spans 130 ft. in length and under, both 
tracks shall carry the specified moving loading For 
double-track spans more than 130 ft. in length, one track 
shall specified loading and the 
track a uniform train load of 3,200 Ibs., or 
ft.. as class of loading may require 


carry the moving other 


1500 Ibs. per 


No, 2 
No. 1 Heavy-grade load- 
Standard loading, ~-ing-— 
(3,200 Ibs (4,800) Ib 
ee per lin. ft.) per lin. ft.) 


Lb 
22,000 * 


33.000 Tb 


33,000 


54554 545 


20,000 
| 
2 
14,140) 66,000 * 
66,000 
44,040) 66,000 
3 
2 44,000 66,000 * 
N 
Nie 2 
3 
22,004) 
20,000 80,000 
3 
44,14) 
66,000 
44,000 66,000 
44,00 66,000“ 
so 
14. The wind pressure shall be as- 


Fig. 9. Dia- sumed a 
gram of En- 
gine Load- 
ing. 


acting horizontally in either di 
rection: 

First.—For the loaded structure (verti- 
cal effect of live load assumed at SQ Ibs. 
per ft. of track), at the rate of 30 Ibs. per sq. ft. on the 
floor and one truss, plus the area of the leeward truss un- 
protected by the train, plus 40 Ibs. per lin. Yt. for the 
train. The train shall be considered as 1) ft. net height, 
beginning at 2 ft. 6 ins., above the base of rail, and mov- 
ing across the bridge. In no case, however, shall the 
lateral bracing of bridges be proportioned to resist less 
than the stresses due to an assumed moving load of 1,000 
Ibs. per lin. ft. of track, TOO lbs. going to the loaded chord 
and 300 Ibs. to the unloaded chord. 

Second.—Structure unloaded, wind pressure taken at 
™ Ibs. per sq. ft, on the exposed surface of all trusses 
and the floor system The greater result 
sumed in proportioning the parts. 


shall be as- 


8s 
} 
j 
q H 
| 
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tle \ at gz load of SOO Ibs. pe ber will be given an initial stress of 10,000 lbs. in the 89. Rivet holes shall, generally, be nor |x } : - 
I t ‘ ly is loaded in double adjustment of the bridge, and the effect of this initial ins. from the end or side of a plate, and nev: ie €) 
F é hall be as above for stress shall also be allowed for in the struts to which the 14% ins., except in cases where the plate or ; 4 Tl 
le ), plus 200 Ibs. per laterals attach than 3 ins. wide. In shapes of all kinds. ¢} 
‘ t « este latter is to be applied +). Variations in temperature to the extent of 150° F. of rivets shall never be less than 1% ins. f 
each tle bent. Trestle bent shall be provided for. edge of the shape in use 
gned ided as above (SOO Ib 31. The maximum pressure for bed plates on masonry 90. The pitch of rivets shall never exceed 6 
maxim i pressure will pot shall not be more than 300 Ibs. per sq. in. times the thinnest outside plate, nor be less ¢ 
the windward legs at the masoury 32. In long leaf yellow pine or Oregon fir, the maximum for % or %-in. rivets, in single row; or 2 ins. ; 
I gitudinal bracing of trestle towers the momentum bending stress, per sq. in. on extreme fibers, shall not be rows. In beams, stringers and girders, the 
11 idenly stopping the train shall be con- more than 1,400 lbs. The weight of one driving wheel shall not exceed four diameters of the riv: 
1; the Miclent of friction of the wheels sliding will be considered as distributed over three ties. tance from ends equal to 114 times the dept} 
( ‘ belag assumed as 20% of thé maximum 35. Spans up to 106 ft. shall be provided with sliding question. 
! 1. Momentum effects used for the bracing in plate rocker bearings, or some other acceptable expan- For compression members the rivet pitch 
towe ld no s¢ the main trestle sion bearings; those exceeding 106 ft. shall have expan- shall not exceed four diameters of the rivet 
1 lowe ust be stable when standing alone sion rollers working between planed surfaces, and spans equal to twice the width of the member F 
‘ jut other help hor bolt above 164 ft. in length shall have segmental rollers. the diameter of the die shall in no case 
lo. When the bridge or viaduct is on a curve, the ed 34. Rollers must be so proportioned that the maximum diameter of the punch by more than 1-16-in 
i effte due to the centrifugal force of as many pressure per lineal inch of roller shall not exceed 300 x d, 92. All riveted work shall be punched accu 
t n e are track hall be cousidered and calcu d being the diameter of the rollers. No rollers shall, how- holes 1-16-in. larger than the size of the rivet 
ted by the following formula ever, be less than 4 ins. diameter for the ordinary kind, the pieces forming one built member are put 
‘ a4 W. D. fo irvature up to 5°, where C and 6 ins. for segmental rollers. All rollers must rest holes must be truly opposite; no drifting to 
C4 e in it W weight of train in Ib between planed surfaces of steel metal will be allowed. If it is necessary t 
u ent ds), D degree of curvature. The co 35. When the webs ot plate girders (stringers and floor rivet hole, it must be done by reaming and not 
ficient for centrifugal force (0.03) shall be reduced 0.901 beams excepted) are made heavy enough to go without or use of cape chisels. In assembling, light d 
y degree of curvature above 5 When the lateral tiffeners, one-eighth of the gross section of the web shall slide the parts sufficiently to make properly pu 
a » curvature is 300 Ib per ft. or less, it be taken as flange. In all other cases, plate girders shall fair, will be permitted. Heavy drifting, which 
j l f g 1 tera ysiem be proportioned on the assumption that bending or chord draws the metal around a hole, will not be pert 
estimating the weight of structures, cast iron will stresses are resisted entirely by the flanges, and that the 03. All holes for field rivets must either 
14) it per cu. ft., and steel at 4%) Ibs. per shearing or web stresses are resisted by the web plates. through cast-iron templets, or accurate fit guar 
Wrought ire s assumed to weigh 4s t per No part of the webs in these cases will be estimated as contractor. Reaming of rivet holes is not requir 
ft flange area class of work, except to correct imperfect pur 
DETERMINATION OF SECTIONS 36. When the thickness of the web of a plate girder i« field holes. As far as is practicable all rivet 
18. No material } than *%-in. thick shall be used in less than one-eightietlt of its depth (unsupported depth), power driven. 
y part of structures, except for fillers the web shall be stiffened at intervals not over 1% times 95. The rupture of a riveted tension member 
i). The areas obtained by dividing the live load stresses the depth of the girder. The web shall have stiffeners considered as equally probable, either through 
by the live load unit stresses shall be added to the areas riveted on both sides, with a close bearing against the verse line of rivet holes, or through a diagona 
t lividing the dead load stresses by the dead upper and lower flange angles. Stiffeners shall, generally, the net section does not exceed by 30% the net 
dui tresses to determine the required sectional area be packed out to the full thickness of the flange angles; along the transverse line. The number of rivet 
of any memb when side flange plates are used, the stiffener may ke be deducted for net section will be det 
21. The maximum stresses in tension (net section), shall packed out for side plates and angles crimped over flange condition. aay 
he a ow in Ibs. pe q. in angles Stiffeners must be used over bearing points, and PAINTING. 
P —Load—— at points of local concentrated loading 104. All work shall be given a shop coat of 
eee — me 37. Pin-connected, riveted, tension members shall have except machine-faced bearing surfaces, which : 
h ind main diagonals—eye-bars...... 19,000 9,500 a net section through the pin hole 25% in excess of the coated with a mixture of white lead and tallow a 
Ch & main diagonals—plates & shapes..18,000 9,000 net section of the body of the member. The net section sembling, all parts coming into contact and wh j 
i ott m flanges (girders)- plates ‘& shapes ‘ “sean ince back of the pin hole shall be at least 75% of the net sec- not be painted after assembling, must be given good 
lo . “es lates and shape 6.000 6.000 tion through the pin hole. coat of approved mineral paint. No painting g 
floor beat i riveted stringers....... 8,000 8,000 38. In calculating the shearing and bearing stresses on shall be done in wet or freezing weather. 
ringers & Goes the web rivets of stringers, beams and plate girders, the STEEL. 
rae ped ss ‘ria renee eI Se whole of the shear acting on the side next to the abutment 105. All steel must be made by the open-hearth ; 
is to be considered as being transferred into the flange : F ; , igs 
*Pounds pe q. in. on extreme fibers angles within a distance equal to the depth of the girder. 
ng 1 I 
ny on members the maximum stresses, in 40. In case the maximum stresses due to wind and cen- 
pe q. in., shall be deduced from the following for trifugal force exceed half of the maximum stresses due "acid, « I 
ula 1 value e to vertical loading, addition must be made to such sec- Phosphorus shall not exceed............. 0.08 0 
Colump formula: B tions until these limits are not exceeded. Sulphur shall not exceed................ 9.06 _ 
a 41. Generally all through bridges shall have four lines Steel castings should have from 0.35 to 0.45 
1 + me of track stringers, which shall be so spaced that each-one and not more than 0.08% phosphorus. 
per aquare inch will take one-fourth of full track loading. Through PHYSICAL PROPERTIES. 
length of member between centers of con- enw: having solid floor with ballast are the only excep- 108. There shall be three classes of rolled steel, name 
nectior in inehe tions to the above rule Rivet Steel, Structural Steel, and Eye-Bar and Pin 
t least radius of gyration, in inches 45. The compression flanges of beams and girders shall which shall have the following physical qualities 
ends be stayed against transverse crippling, when their length Struc- Eye 
one } is more than 16 times their width. tural 
om j > el. steel. pinst 
= ends. DETAILS OF CONSTRUCTION. Ult. strength, Ibs. per sq. in..... 53,000 60,000 65,000 
112,000 for lateral struts 46. All spans (plate girders included) shall be given a 
23. M ‘ ibject to alternate stress of tension and camber not less than the deflection under extreme loads treme limits, accepted......... 158,000 65,000 Tuo 
‘ be proportioned to resist each of them in truss bridges the camber will be given by making the 50 
‘ owev shall be assumed to be increased panel lengths of the top chord longer than those of the Scmaatian Oe teen at ra hy. 55 50 40 
by a n qual to eight-tenths of the least stress bottom chord in the proportion of %-in. for every 10 ft. 
0). The top flanges of all plate girders (stringers ex- For each increase of %-in. in thickness above 
ke effective. In deducting rivet holes, they shall cepted) shall have one cover plate running their entire eduction of 1% shall be made from the specified e 
be ke n. larger in diameter than the nominal size length; and in deck girders, where the covers will require tion. For pins the elongation specified shall be 
‘ e rivy more than 1 in. housing in ties, more plates shall be run 6%, as determined on a test specimen, the center of w 
26 No Ive member shall have an unsupported out full length. shall be taken 1 in. from sate surface of ee ee 
exceed 4 time ts least width. In general, 53. In proportioning the flanges of girders, 6 and 8-in. =. Full-size tests of eye-bars must show gg Be - ; 
member hall not have a length exceeding angles shall be used, and as large a percentage of the 124% elongation in 15 ft. of the body of the on 
ee Bape: radius of gyration, except for wind total flange section as possible shall be made of angles. the tensile strength shall not be less than 55,000 it 
Deck girder spans less than 40 ft. in length will have The bars shall be required to break in the 
e e least radius of gyration. The unsupported width no bottom laterals, spans 48 ft. in length and over, shall but should “ bar break in the head a wow 2 
; P ib je to upression shall not exceed 40 have both top and bottom laterals. elongation in 15 ft. and the tensile strength ae 
es it kness if thé plate is considered in making up 66. Pony lattice girder spans shall be braced laterally see ast be cause for rejection, provided not ihe 
e req a se ) by extending the floor beams, and placing gussets outside x of the total number of bars hestes Greak tm th 
27. The aximum stresses on pins and rivets, for bear- the trusses in addition to inside gussets. otherwise the entire lot which they represented 
(in Ibs. per sq. in.), and for bending on 77. Splices in chord sections shall be of edge-rolled rejected. 5 ‘ 
i pe q on extreme fibers), shall be as plates, or of angles and edge-rolled plates, and the length 111. All classes at paling sto weil cautions to the 
; not less than twice their width. Abutting joints shall be !0Wing bending tests. And for this purpose the test 
—Lbs. per sq. in.—~ milled off to exact lengths, and square to the line of chord — shall be 1% ane. wite, i. poe. one wd 9 
Bear- Sha Be nd Pin holes shall be bored true to the line of s‘ress and ‘erial %-in. or nen eee ees — 
- diameter by thickness of bear- aed ie Mica: correct as to position. No error exceeding 1-32-in. in be of the same thickens as the finished — 
ng plate Batre 5 in ...15,000 7,500 18.000 length of part, or in diameter or in position of pin hole, which it is cut. For material more than %-in. the . 
he ve he 15,000 7.500 will be allowed piece may be %4-in. thick. Rivet rounds shall be 
id ind stringers. 78. After milling, each line of chords shall be assembled, size as rolled: 1% 
Field rivets in teral connections. .12,000 6,000 ieee the joints matched, their abutting surfaces being brought Rivet steel and structural steel shall bend, — 
All other field rivets. ..........s000% 12,000 6,000 inte ie to a fit by turnbuckles, and all of the rivet holes in the flat on itself without fracture on the outer side of 
“S. The maximum shear on the webs of rolled and built ends of the chords and splices shall be reamed to an exact bent portion Eye-bar and pin steel shall bend ‘ 
1 girde hi be 6,000 Ibs. per sq. in., gross match and fit. Match marks shall then be made in each 180° around a diameter equal to the Merenese ae 
: piece. The above rule is also to apply to bottom chords specimen tested, without fracture on the outer wae 
% ods oportioning adjustable members, such as coun- when made stiff throughout their entire length; also to bent portion. Bending tests may be made by press 
lateral rods, it shall be assumed that each mem- tower columns. by blows. d 
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THe FAILURE OF A HIGHWAY BRIDGE UNDER AN ELEv- 
TRIC CAR AT BINGHAMTON, N. Y. 

istrate in the accompanying cut the wrecx 

rth span of the highway bridge across 

quehanna River, at Binghamton, N. Y. 

ice was built in 1874 and the wiecked 

sed under the weight of an electric car 

the span and the car, with its passen- 

i erew, falling some 20 ft. to the 

veneath. Six passengers and the motor- 

onductor were thrown into the water, 

f them were fatally injured. As will be 

the illustration, the car did not even 

but refnained, tilted a little to 


ap 


hridge 
ridge, 


duced, but the strength and durability of the concrete ha 


been. found to be nearly as great as that made witl 
undiluted cement The explanation offered for the 
markably good results obtained with and-cement whe 
used with ordinary coarse san that the void } 
coarse sand are nearly filled w the finely ground sand 


The grains are thus bonded together and to the co 
sand by the uniformly diffused particles f the fir 
cement. The amount of voids in the ordinary sand, i 
other words, is greatly reduced by the fine sand, fulfilling 


the requiremeut for a strong mortar that 1 t be « 
dense character, the grains being of such graduated 
and so well mingled as to afford the maximum contact of 
the surfaces of the particles 

In sand-cement mortar the grains of sand are extremely 
minute, the mixture being so fine that only 5% residu 


VIEW SHOWING WRECK OF HIGHWAY BRIDGE UNDER AN ELECTRIC CAR AT BINGHAMTON, N. Y. 


The exact cause of the accident has not been 
letermined, but it is supposed to have been the 
general weakness of the bridge due to its age and 
he fact that it was carrying loads for which it 
was never designed. The bridge was a bowstring 
truss structure and was built at a cost of $35,194 
in IS74. A correspondent writes that when the 
structure was erected it was considered to be 

best bridge in this part of the country, and it was 
sed that it would be equal to any traffic that would 


ever be placed upon it. But electric cars were not dreamec* 


f then, and for the past ten years the bridge has been 
ibjected to much heavier traffic than for what it was 
lesigned. For the past two years the bridge has been 
onsidered to be dangerous by the public, but engineers 
declared it safe. The exact cause of the accident has 
ot been determined, but it is supposed to have done due 
'o a general weakening of the iron work, by the severe 
t hat has been placed upon it. The city authorities 
i 1 ly ordered plans and specifications for an entire 
ew superstructure, more suitable for the heavy traffic. 


SAND-CEMENT FOR CONCRETE WORKS REMOTE FROM 


TRANSPORTATION LINES.* 
By Edward Duryee. 

tigations were made under instructions from Mr. 

Lippincott, of the U. S. Geological Survey, in order 

scertain means of lessening the cost of Portland 

ement in the construction of dams on the Gila River in 

\ Owing to the remoteness of these proposed dams 

lines of transportation, the expense of bringing 

to the sites makes a notable addition to the cost 

truction elsewhere, and it is therefore of great 

ince to reduce the quantity of cement to the small- 
owable amount. 

nvestigation of cement for the Gila River dams has 

ng three lines: (1) To ascertain whether by un- 

grinding of the cement its strength can be 

enhanced and the quantity correspondingly 

1; (2) whether it is feasible to use the rocks found 

dam sites for making a sand-cement; (3) whether 

and cement can be economically made at these sites. 

ement is a term applied to a mixture of cement 

d@ ground together in a dry state to an impalpable 

As a rule Portland cement and quartz sand are 

terials thus used. This mixture is then used with 

ry sand and gravel, as in the customary practice. 

portion of pure cement is thus considerably re- 


tracted from a paper in Bulletin No. 213 of the 
Geological Survey 


left on a screen of 204) meshes to the linear 
meshes to the sq. in The great density thus obtained 
contributes to the imperability to water and increases 
the compressive strength and load-bearing capacity, thu 
rendering the mass of value for constructing foundations 
dams, and sea walls. 

In the tests made in this investigation a rock known 
as pearlite, an acidic lava or rhyolite from the Buttes 
dam site, was used, and also samples of quartzite from 
the San Carlos dam site. These were chosen because of 
the abundance of these rocks at the localities named and 
their superior hardness The Portland cement used was 
that manufactured at Colton, Cal., this being made near- 
est to the place where it will be used and being sold at a 
lower price than other Portland cement in the local 
market. All of the tests were made with the same sample 
of cement, portions of this being taken for the several 
mixtures with crushed pearlite and quartzite. The sand 
used with the foreign cement in making sand-cement wa 
clean beach sand from dunes along the coast. 


10.0100 


Results of the tests of the sand-cements and comparisons 
with other mixtures are given in the accompanying table 
In each case the crushed pearlite was mixed with an 
equal weight of cement, and the mixture was ground in 
a mortar until it all passed through a screen having 2) 
meshes to the linear inch. The same method was pu 
sued with the quartzite from San Carlos, thus making 
sand-cements composed of equal parts of Portland cement 
and pulverized rock ground to an exceeding! 
dition. 


y fine con- 


The coarse sand used in making the mortar with the 
sand-cement and with the pure (Portland) Colton cement 
was of the ordinary grade of fineness used for making 


and No. 4 w 


Colton cement, 1 


Colton 
rt 


proportion 


2 cts. per 


Eng 
kept und i 
at Wi 
eaking a ed 
liz id d t 
ite i 
beg 
on 
flr 
Ni 
ponding 
Compatr nh of te 
Ww t i 
terially increase 
cement Che 


lv ground 
nde Ta) ble 
wi } 
ey 
nde 
vdvat 
hat if t 
only 1 
ul el i 
£ I fleatic 
ome 
h reen 
order to obt 
ts and oO 
broken The 
trenet} 
lowed to ren 
u 
Character of n 
Standard Colton 


> 
ind, 2 par 
ym cement, 1 
ust t 
t 
port of t} 
g 
rope 
Cru 
i te mix 


rble 
Colton cement, 1 
Inarble. 5 parts 
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cu. yd 
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Results of Tests of Portland Sand-Cement 


No Materials. 
1 Colton and Buttes pearlite, 1 to 1 


2 and San Carlos quartzite, 1 to 1 

7 Dutt peariite, 1 to 
8 Be and San Carlos quartzite, 1 to 1 

11 
regular 


(a)Some left on 200-mesh screen 


Portiand 
cement 


to mesh, 
and, % 
O.00 


Note.—The above cement stood the boiling test for free lime satisfactorily 


measured 
Portland cement 
Sand cement, 1 


pound, 


The saving in the 


| 
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ference between $5.72 and $4.08, or $1.64 per cu. yd. 
of this concrete entering into the construction of the 
dam From the total saving thus realized should, how- 
ever, be decucted the cost of the plant required for grind- 
ing the sand-cement 

Concrete blocks composed of the above proportions were 
crushed at McGill University in 1898, with the following 
results: 

Sand cement, 1; sand, 2; broken stone, 6; water, 20%. 

Weight per cu. ft., 154 lbs. Crushing load, in pounds 
per square inch: 7 days, 521 Ibs; 28 days, 639 Ibs.; 60 
days, G70 Ibs 

A concrete of German Portland of the proportions of 1 
cement, 2 sand, 6 broken stone, and 20° water stood a 
load of 728 Ibs. per sq. in. in 28 days, and one of the same 


for 375 lbs. weight cement, would make the cement cost 
$2.12 cts. per Ib. 

On account of the failure to find suitable clays near the 
dam site, and also owing to the difficulty of obtaining 
fuel, it is impracticable to manufacture Portland cement 
there. 


LARGE PORTABLE BINS FOR CRUSHED STONE. 

The cost of dismantling and setting up a large 
bin for crushed stone may be $50 or more, to say 
nothing of lost crusher time. In fact this item 
of lost time frequently makes it undesirable to 
move a stone crusher on roadwork, even where 
the haul has become unnecessarily long. We il 


FIG. 1. ACME 50-TON PORTABLE STONE BIN IN USE. 


proportions made from English Portland stood 698 Ibs 
in 28 days. 

Tests for crushing strength on 6-in. cubes of concrete, 
made of 1 part sand-cement, 2 sand, and 3 parts gravel, 
were made on concrete that was taken from the bucket 
just as it was ready to be laid in the foundation of the 
Cathedral of St. John the Divine, in New York city. Each 
result is the average of the crushing strength of four 
reparate cubes, made under exactly the same conditions 
at different periods: 


Approximate Cost of Plant for Making Sand-Cement; Ca- 
pacity, 240 Barrels per 24 Hours 
Crusher (required also for crushing rock for 


Tube mill for finishing ..... 2,500 

Cost of mill per barrel of cement, 20 cts........ 
Add, for concrete making, a power mixing ma- 


In making concrete, if a good quality of stone be used 
and the rock be crushed so as to be well graduated as to 
sizes, thus securing a minimum of voids, the compressive 
strength of the concrete increases as the proportion of 
stone increases and as the volume of voids between the 
stone decreases, and decreases as the proportion of sand 
in the mortar increases. The rule, therefore, holds: to 
secure the greatest strength mix the maximum quantity 
of stone with a minimum of sand mortar sufficient to 
bond the stone together, the sand mortar being rich in 
cement. An extensive bed of exceptionally good sand for 
mortar was found near the Buttes, the grains graduating 
in size from very small to large sizes. It shows only 35% 
of voids, while the standard cement-testing sand used in 
laboratories has 45% of ¥oids 

A large tube mill will grind 10 bbls. of sand-cement per 
hour to the requisite degree of fineness, at an estimated 
cost of 20 cts. per bbl. The cost of power for grinding is 
alculated at 3 cts. per HP. per hour at the dam site 


Cost of Sand-Cement With Portland Cement at $8 Per 


Barrel 
One-half barrel crushed & coarse-ground quartzite 18 
Grinding same in a tube 
Royalty on account of sand-cement patent........ ) 


Total cost of sand-cement per bbl. (375 Ibs.).. $4.48 
The cost of sand-cement per pound, quartzite being used 
as the source of the sand-cement, would therefore be 
1.2 ets 
The cost of the mill per barrel of cement, 20 cts.. is 
not included in the above 
It is estimated that the cost per barrel of Colton Port- 
land cement delivered at the dam site will be $8. This, 


lustrate in Figs. 1 and 2 a 50-ton portable bin, 
made by the Acme Road Machinery Co., of Frank- 
fort, N. Y., which, so far as we know, is the larg- 
est portable bin yet made. A bin of this size will 
hold at least half the daily output of a good-sized 
portable crusher. A neat feature of the design of 
this portable bin is shown in Fig. 1, where it is 
seen that the stone too large to pass the last 
screen section is delivered through a chute upon 
a belt conveyor which returns the stone to the 
crusher 

The photograph of the bin on the road, Fig. 2, 
was taken just two hours after dismantling was 
begun 

The screen gearing is so designed that the screen 
may be rotated in either direction, thus insuring 
equal distribution of material upon both sides of 
the inverted V-shaped bottom of the bin. In mov- 
ing, the screen is lowered so as to reduce top 
heaviness, and as shown in Fig. 2, the same trac- 
tion engine used to drive the crusher may he used 
to move the bin to its new site. 


AN ASSOCIATION OF DREDGING CONTRACTORS 
has been formed to oppose the plan of building Govern- 
ment dredges for work on the Great Lakes. The Associa- 
tion expects to show that dredging done by contract is 
cheaper for the Government than dredging by day labor 
with Government dredges The officers of the organiza- 
tion are: President, W. A. Lydon, Chicago; Vice-Presi- 
dent, C. Niederman, Milwaukee: Secretary-Treasurer, C 
J. Connell, Chicago; Second Vice-Presidents, E. J. Hings- 
ton, Buffalo: W. C. Jones, Cleveland: John Breyman, 
Toledo: Michael Sullivan, Detroit: H. W. Hubbell, Sagi 
naw; Henry Hickler, Sault Ste. Marie: Robert Smith. 
Duluth; Harry C. Lydon, T. C. Lutz, Chicago: W. J 
Daley, Ogdensburg; John R. Williams, West Superior 
An executive committee will meet monthly in Chicago at 
the Chamber of Commerce Building. 


WATER WASTE AT CHICAGO, amounting to 75 to 85% 
of the supply, still continues, and in some sections of the 
city very little water can be obtained on the third floors 
of buildings, except during the night. The City Engineer, 
Mr. Ericson, says ne cannot help matters or accept any 
-esponsibility for the conditions. For four years he has 
endeavored to secure the introduction of the meter system, 
but without success. While the pumping plants are being 
worked to their full capacity there is an insufficient sup- 
ply, owing to leaky plumbing and general waste The 
only relief is to limit the use of lawn sprinklers to the 
hours of § to 7 a. m. and 6 to 10 p. m. In 1890, with a 
population of 1,208,669, the daily pumpage was 152,372,288 
gallons, or 126 gallons per capita Ip 19), the popula- 
tion had increased to $.007,69% ‘he daily pumpage to 


322,599,630 gallons, and the per capita consu 
160.6 gallons. Last year the daily pumpag: 
365,000,000 gallons, giving a per capita 
170 gallons. 


consu 
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THE PURIFICATION OF STRAWBOARD 
to be investigated experimentally at the Ma 
Institute of Technology, Boston, under the 
Prof. Wm. T. Sedgwick; at Earlham College, 
Ind., under the direction of Prof. Robert L. s 
at Purdue University, Lafayette, Ind., under th. 
of President W. E. Stone, and Prof. Severa; 
The co-operation of these men has been sx 


U. S. Geological Survey, which is extending it 
the water resources of the country to include 


FIG. 2. 50-TON PORTABLE BIN ON THE ROAD. 


luimu. mr. M. O. Leighton, a graduate of the Ma 

chusetts Institute of Technology, and for a number of 
years health inspector at Montclair, N. J., is hydrographer 
in charge of these studies. Strawboard wastes are a most 
troublesome source of water pollution in some parts of 
the country, and particularly in the region north of the 
Ohio River. The character of the nuisance is thus de 
scribed in a recent bulletin of the U. S. Geological! Survey 


Strawboard waste is composed of small particles of 
straw, which, in the violent process generally used to re 
duce the stalks to their component cellulose fibers, are 
broken and ground to such a state of fineness that they 
readily pass out of the washing machine along with the 
waste water. This material is composed largely of the 
hard, glazed covering commonly observed on all straw 
stalks, and, as it contains a high proportion of silica, it 
is extremely difficult to treat or to utilize in a satisfactory 
manner. In addition to the straw particles there are 
varying quantities of waste lime and a fairly high pro 
portion of extractive matter. This waste mingles with 
other organic matter in a stream, and as a result there i 
produced a foul, reeking mass, which absolutely destroy 
fish life, ruins for agricultural purposes land which 
it overflows, unfits water for domestic supply, and is 
often highly damaging to residential property. 


THE REMOVAL OF THE TELEGRAPH LINES of the 
Western Union Telegraph Co. from the right of way of 
the Pennsylvania R. R. Co., which was ordered by the 
railway company about a year ago is legally authorized 
by the United States Circuit Court of Appeals in a recent 
decision written by Judge Dallas. The opinion states 
that the litigation is before the court on two appeals 
One of them is upon a writ of error relating to an order 
of the Circuit Court of Western Pennsylvania dismissing 
a petition by which the Western Union Telegraph Co 
sought to acquire by condemnation the use of the right 
of way of the Pennsylvania Co. and its branches for the 
use of the telegraph company’s lines. The other is upon 
a decree of the Circuit Court of New Jersey awarding 
an injunction restraining the railroad company and 
others from interfering with the telegraph lines along 
the right of way of the Pennsylvania R. R. Co. 

The opinion concludes as follows: 

Having reached the conclusion that the fundamental 
position of the telegraph company in each of these cases 
is untenable, the Circuit Court of Western Pennsylvania 


is affirmed and the decree of the New Jersey Court is 
reversed. 


The figut between the Pennsylvania R. R. and the 
Western Union Telegraph Co. began last summer, and in 
the fall, when the controversy had progressed to | 
courts, it became known that on June 1 the railroad off 
cials had delivered their ultimatum to the telegraph con 
cern, ordering it to remove its poles and wires f1 
the lines of the railroad before June 1, 1903. Later it wa 
announced that the ousting order was to go into effect o 
Nov. 1. One thousand telegraph offices of the Wester? 


Union are affected by the controversy, and if the railroad 
wins finally 25,000 miles of wire will have to come dowr 
The case will probably be carried “to the United States 
Supreme Court. 
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